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PREFACE

The title "Modified Roosevelt Dam" is used throughout this report to refer to Theodore Roosevelt
Dam, modified structurally as authorized under PL 95-578 and shown on Plate 4, to include
an additional allocation of water supply space, a new allocation for flood control, and
additional surcharge space, along with new outlets works and spillway configuration. The
reservoir formed by Modified Roosevelt Dam is referred to as "Theodore Roosevelt Lake"
throughout this report.

Most drainage area computations referred to within this report are based upon subarea
delineations conducted for the 1982 Central Arizona Water Control Study Hydrology Report and
listed in Table 7 of that document. These delineations represent effective drainage area only,
and may be in disagreement with drainage areas from other sources which report total area.
The drainage areas listed for locations downstream of the Salt River and Verde River confluence
are rounded. The drainage area for the Gila River at the mouth is consistent with data
published by the United States Geological Survey for the Gila River at Dome, which excludes
all closed basins except Aubrey Basin in the Verde River watershed, and is not based upon the
effective drainage areas determined as mentioned above.

The water control plans presented within this report, especially the Recommended Plan, were
formulated to correspond with the various release mechanisms provided by the Bureau of
Reclamation designers for Modified Roosevelt Dam. Accordingly, steps include a hydroelectric
turbine capacity of 2200 f2/s, a River Qutlet Works capacity of 12,200 f2/s, and a limitation
of 41,000 fi/s on the right spillway when making releases without the use of the left spillway.
However, after the initial draft of this report was published, it has come to the attention of the
Los Angeles District that there may be some revision to these release capabilities. For example,
the turbine capacity varies with head and had not yet been established, and long-duration
releases exceeding 25,000 f2/s should not be made from the right spillway alone. It has never
been the position of the Los Angeles District to instruct the operators of Modified Roosevelt
Dam on the means of making flood releases, but rather our objective has been to establish the
release steps in a sequence which is compatible with the outlets as well as with beneficial aspects
of the operation (e.g. hydropower production), As a consequence, the water control plan
schedules presented within this report (Table 4) include releases for ranges of water surface
elevations, but do not specify the facilities by which these releases are to be made. Furthermore,
in the discussion in Chapter IIl, Section C, concerning the formulation of the water control
plans, general recommendations are made for the purpose of example only, to present a means
by which the scheduled releases might be made. Based upon further testing of the turbines and
the River Outlet Works, along with ad hoc conditions, the operators of Modified Roosevelt Dam
will select the best means of making the scheduled releases during periods when the lake level
is = elevation 2151, the top of the water supply pool.

Peak frequency discharges at locations downstream of the Salt River Project were developed by
simulation of the operation of the project with historical events and by channel routing and




combining local intervening flow with simulated reservoir releases. These simulations were
performed using a computational time-step of 6 hours. Hence, all downstream peak frequency
discharges presented within this report represent the maximum 6-hour average flow rate, rather
than an instantaneous value. The use of this time step for a basin with such a large drainage
area is adequate. Hydrologic investigations conducted to support the 1982 Central Arizona
Water Control Study indicated that the ratio of instantaneous peak discharge to the maximum
6-hour average value was about 1.04 to 1.05 for the range of flows considered. Since the
Standard Project Flood was routed using 1-hour computation steps it can be used as an
example:
the peak 1-hour discharge for the Standard Project Flood at Granite Reef Diversion Dam
based upon the water control plan recommended within this report is 1.4% greater than the
maximum 6-hour average value. Although, for floods which emanate from the Verde River and
undergo less regulation, the ratio of the instantaneous value to 6-hour average value will be
greater, the use of the maximum 6-hour average values for the range of simulated historical
events Is adequate.

The location "below the confluence of the Salt and Verde Rivers" may also be referred to as "at
Granite Reef Dam" in this study, since these locations are equivalent from a hydrologic
viewpoint.

Finally, deviation from the recommended plan may result in discharge and elevation frequency

relationships which are inconsistent with those presented herein, and may also result in water
being stored above elevation 2151 for longer periods than were evaluated in the EIS.
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SECTION 7 STUDY FOR MODIFIED ROOSEVELT DAM, ARIZONA
(THEODORE ROOSEVELT DAM)

HYDROLOGIC EVALUATION OF WATER CONTROL PLANS
SALT RIVER PROJECT TO GILA RIVER AT GILLESPIE DAM

I. INTRODUCTION

A. BACKGROUND

The following discussion includes a definition of terminology which will be used throughout
this report, and a brief introduction to the history of the Salt River Project as well as the
history of the hydrologic analyses for the Salt River performed previously by the Los
Angeles District (LAD). The title "Modified Roosevelt Dam" is used throughout this report
to refer to Theodore Roosevelt Dam, modified structurally as authorized under PL 95-578,
to include an additional allocation of water supply space, a new allocation for flood control,
and additional surcharge space, along with new outlets works and spillway configuration.
The reservoir formed by Modified Roosevelt Dam is referred to as "Theodore Roosevelt
Lake" throughout this report.

1, Study Location. Plates 1 and 2 include a drainage area map of the Gila
River Basin which contains the Salt River, and a project location map for Modified
Roosevelt Dam. The dam itself is located on the Salt River, approximately 40 miles
upstream of the City of Phoenix. The dam controls approximately 5800 sq.mi. of the Salt
River watershed, including Tonto Creek which terminates at Theodore Roosevelt Lake, The
-area impacted by the construction and operation of Modified Roosevelt Dam extends to the
Gila River downstream, of which the Salt River is the major tributary. The impacts of the
regulation of flood flows from Modified Roosevelt Dam, which reduces peak inflows to
Painted Rock Dam, on the Gila River, downstream of the mouth of the Salt River, are
moderated by the storage capacity at Painted Rock Dam. However, the modifications to
Roosevelt Dam have included the establishment of an additional allocation of water supply
space, designated as Additional Active Conservation Capacity (abbreviated AACC). As a
result, there will be a reduction in total runoff which reaches Painted Rock Dam.

2. History of Salt River Project,

a. Authorization. The construction of the original Roosevelt Dam was
authorized by the Secretary of the Interior in accordance with the Reclamation Act of June
17, 1902 (32 Stat. 338) on March 14, 1903. Originally named "Tonto Dam" and then later
"Salt River Dam", (Theodore) Roosevelt Dam was constructed as a part of the Salt River
Project which also included the construction of a power plant below the dam, the
construction of Granite Reef Diversion Dam located 3 miles downstream of the Salt River
and Verde River confluence, and improvement of water distribution canals, The main
purpose of the original Roosevelt Dam was to increase and control the region’s water
supply.

In 1968, the U.S. Congress authorized the United States Bureau of Reclamation (USBR)
to construct the Central Arizona Project (CAP) as a part of the Colorado River Basin Act
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(PL 90-537). While the primary purpose of the CAP was water conservation, it was also
intended to provide extensive flood control protection to the Phoenix metropolitan area and
other downstream communities. However, public opposition caused the elimination of some
of the proposed features of the CAP (including Orme Dam - please refer to Chapter 1.
INTRODUCTION, Section 3., History of Hydrologic Analyses). As a result of this
opposition, the USBR initiated the Central Arizona Water Control Study (CAWCS) as an
alternative to the eliminated features of the CAP. The Reclamation Safety of Dams Act
(Public Law 95-578), signed on November 2, 1978, authorized the Secretary of the Interior
to construct, restore, operate, and maintain new or modified features at existing Federal
Reclamation dams to ensure their safety. Based on this decision, the USBR broadened the
focus of the CAWCS and included safety of dams as a major objective. The passage of PL
05-578 authorized the USBR to modify (Theodore) Roosevelt Dam.
Modified Roosevelt Dam was designed to provide flood control, hydropower, water
conservation, and dam safety, along with other project purposes and benefits consistent with
objectives of the CAWCS. Under Section 7 of the Flood Control Act of 1944, the United
States Army Corps of Engineers (COE), through the LAD, has the responsibility for
developing a water control plan for the flood control regulation of Modified Roosevelt Dam.
The history of the original Roosevelt Dam and Modified Roosevelt Dam is summarized on
Plate 3. Plate 4 is a comparison diagram of the original dam and the modified dam.

b. The Original Dam. The irrigation of farmlands by settlers in the Salt
River Valley began as early as mid-1860’s. Diversion dams, canals and laterals were
constructed through efforts of both private companies and local communities between 1867
and 1902. As the requirements for more irrigation water grew, engineers and surveyors
began to explore the possibilities of building large scale storage structures to increase and
control the region’s water supply. The Salt River, from Phoenix to the headwaters in the
northeastern Arizona mountains, and the Verde River, (the Salt River’s major tributary)
were surveyed to determine the best location of a major storage structure., One of these
investigations concluded that the confluence of Salt River and Tonto Creek appeared to be
an ideal damsite for a storage reservoir with a capacity exceeding a million ac-ft of water.
In 1903, the Salt River Valley Water Users’ Association (later renamed Salt River Project,
or SRP), was formed to represent farmers in the Salt River Valley during negotiations with
the Reclamation Service (today known as the Bureau of Reclamation - and referred to in
this report as the USBR). On March 14, 1903, the Salt River Project was authorized by the
Secretary of the Interior. The original SRP system was composed of a storage dam
(originally named Tonto Dam or Salt River Dam) located at the confluence of Tonto Creek
and the Salt River, a power plant, Granite Reef Diversion Dam, and improved main canals.
The storage dam was designed to have a structural height of 280 ft. and a crest length of 723
ft. By 1905, the dam was re-named "Theodore Roosevelt Dam" in honor of President
Theodore Roosevelt who signed the federal legislation facilitating its construction.

¢. Construction of the Original Dam, The construction of the original
dam started in 1903, The primary contractor was J.M. O’Rourke and Company of
Galveston, Texas. A series of floodings washed out the temporary coffer dam and other
facilities and delayed the construction, hence the dam was not completed by the set deadline
of April 1907. The final stone was laid in February 1911, and the construction of the dam
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..was declared complete. . The original dam had a structural height of 280 ft. and a crest
length of 723 feet. Although originally budgeted at $3 million, the costs tripled to over $10

million by the time the dam was completed.

During construction, the spillways were altered by the addition of 19 tainter gates, that when

closed, would provide an additional 15 ft. of reservoir height, increasing the total dam

capacity to more than 1,367,300 ac-ft. Three cast iron penstocks, which were not part of the

original plan, were added to the north abutment after 1908 to help reduce the need of using

the sluicing tunnel under high pressure when the reservoir is filled to capacity.

The dam was formally dedicated in March 1911, and in 1917 the management of Theodore

Roosevelt Dam was turned over to the Water Users’ Association.

d. Construction of Modified Roosevelt Dam. In August 1989, the USBR
awarded a $28.9M contract for the construction of the lake tap and tunnels. This work was
completed in November 1991, In February 1991, USBR awarded a $103.63M contract to
J.A. Jones Construction Company to raise the dam an additional height of 77 ft, construct
new spillways and perform additional construction to the ROW. In May 1991, Neyrpic, Inc.
(later changed corporate name to GEC Alsthom Electromechanical Corp.) was awarded
the contract to replace the hydraulic turbine in the power house. The completion date of
the overall project was estimated to be December 1995, According to the USBR the
construction has been completed at the time of publication of this report, except for
demobilization. The original and modified dams are compared on Plate 4.

e. Operation of the Salt River Project Reservoir System (SRP)

(1) GENERAL. The SRP system is comprised of six reservoirs on
theESalt and Verde Rivers, including Modified Roosevelt Dam, and a diversion dam located
3 miles downstream of the Salt River and Verde River confluence. The other reservoirs on
the- Salt' River are Horse Mesa Dam, Mormon Flat Dam and Stewart Mountain Dam;
Horseshoe Dam and Bartlett Dam are located on the Verde River, and Granite Reef
Diversion Dam is located below the confluence of the Salt River and the Verde River. The
reservoirs receive runoff from a combined watershed of more than 12,600 sq. mi.(excluding
Aubrey Basin). Modified Roosevelt Dam is the oldest and has the largest reservoir storage.
The SRP reservoir system in central Arizona provides water supply for much of the
metropolitan Phoenix area. Hydroelectric power is also generated within the system.

(2) SALT RIVER RESERVOIRS. Normal'® releases from Modified
Roosevelt Dam generate hydropower as they pass through the hydroelectric generating
facilities downstream of Modified Roosevelt Dam and the three downstream regulatory
dams - Horse Mesa Dam, Mormon Flat Dam, and Stewart Mountain dam. The "normal”
releases from Modified Roosevelt Dam and the other Salt River dams are generally
scheduled for the warmest months of the year, when runoff is low and demand for both
electrical power and water are highest. During the winter months, when runoff is generally
greater, downstream demand is typically satisfied by releasing water from the Verde River
reservoirs, The storage space in the Verde River reservoirs is considerably smaller than in

1 Normal releases refers specifically to releases made, when the reservoir pool is within the allocated water supply space, to
satisfy downsiream demand, rather than releases which are necessary, when the reservoir pool is within the allocated flood control space,
due to excess inflow, and which must be "wasted” to the Salt River downstream of Granite Reef Diversion Dam.
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the Salt River reservoirs?, which makes carry-over storage on the Verde side impractical,
In addition to the considerably greater quantity of storage space available within the Salt
River reservoirs, this storage space is more flexible because of pump-back storage capability,
which allows hydroelectric power generation during periods of peak demand without
"wasting" water. To fully utilize the pump-back storage system, the lake levels in the 3
reservoirs downstream of Modified Roosevelt Dam are typically maintained at about 90%
full. The remaining space allows capture and regulation of local inflow.

(3) VERDE RIVER RESERVOIRS. The Verde River reservoirs
generally store water during the high runoff season (i.e., the winter months) and release this
water at a rate compatible with the demand. As discussed in the previous section, releases
from Bartlett Dam are normally made in the winter, when demands are less, because there
is insufficient space in the Verde River reservoirs to allow carry-over storage until the
warmer summer months, which are accompanied by an increase in demand. During periods
when the water available in the Verde River reservoirs is insufficient to meet the
downstream demand, surface water from the Salt River reservoirs and/or groundwater may
be utilized to meet that demand. During periods of excess inflow, it may be necessary to
"waste" water by making releases from the Verde River spillways, which exceed the
downstream demand. No hydropower facilities exist at Horseshoe and Bartlett dams,

3. History of Hydrologic Analyses. Flood control for the City of Phoenix, and
other locations in Maricopa County affected by flooding from the Salt River, was addressed
in a 1957 Interim report on hydrology for the reach from Gillespie Dam on the Gila River
to McDowell damsite on the $alt River just below the confluence of the Salt River and
Verde River. The reservoir design flood (SPF) used to size the flood pool storage for
Modified Roosevelt Dam was developed within that study for the proposed McDowell Dam.
The LAD later (circa 1976) investigated flood control at a proposed USBR structure in the
same vicinity (Orme Dam, below the Salt-Verde River confluence). While the construction
of Orme Dam was authorized, funding was withheld due to environmental opposition. As
a consequence, the USBR and the LAD began a "Study of Alternatives for Salt-Gila Flood
Control and Regulation of CAP Waters" in 1977. These separate studies were blended
together under the name Central Arizona- Water Control Study (CAWCS, as stated
previously) in 1979, with the LAD conducting the flood control aspects of the study.
CAWCS ultimately resulted in a decision by the Secretary of the Interior to proceed with
Plan 6 (defined in the following section) in 1984, After funding agreements between local
cities and agencies and the USBR had been signed, another environmental challenge was
raised concerning the Plan 6 component on the Verde River (Cliff Dam). In the resulting
settlement, Cliff Dam was eliminated as a component of Plan 6. In 1993 the USBR and the -
LAD entered into another agreement in which the LAD would develop the Water Control
Manual for regulation of the flood control storage at Modified Roosevelt Dam, under
Section 7 of the Flood Control Act of 1944, The development and hydrologic evaluation
of the Water Control Plan is presented in this report.

? The Salt River reservoirs can store approximatety 2.5 million ac-ft of water (including approximately 560,000 ac-ft within the
flood pool at Modified Roosevelt Dam). In comparison, the Verde River reservoirs can only store approximately 310,000 ac-ft, all of which
is water supply space.
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... 4.Plan 6. Formerly the plan selected by the USBR (see par. 3 above, in the
sttor_y of Hydrologic Analyses), this plan had two flood control components upstream of
the confluence of the Salt River and the Verde River - Modified Roosevelt Dam on the Salt
River and Cliff Dam on the Verde River. The facilities were sized to replace the Orme
Dam (refer to par. 3 again, preceding section), and were operated in a manner that reduced
the SPF to 50,000 ft3/s below the confluence of the Salt and Verde Rivers.

Note: also referred to in this study as "at Granite Reef Dam’, since these locations are
equivalent from a hydrologic viewpoint.

In addition to the added flood control space (557,000 ac-ft), additional water supply space
(Additional Active Conservation Capacity, AACC) and dead storage space, approximately
270,000 ac-ft combined, were added at Modified Roosevelt Dam. Cliff Dam was intended
to replace the water supply space currently available at Horseshoe Dam (construction of
Cliff Dam would result in stored water which would inundate the upstream Horseshoe Dam)
and provide an additional 465,000 ac-ft of flood control storage. Other considerations, such
as safety of dams and regulatory storage, will not be discussed herein.

5. Plan 9. Developed subsequent to Plan 6, this alternative was basically
identical to Plan 6, but without Cliff Dam on the Verde River. The regulation of the flood
control storage at Modified Roosevelt Dam was similar to that in Plan 6. However, without
the Verde River flood control component, the objective (controlling the SPF to 50,000 ft*/s
at Granite Reef Dam could not be realized. Hence, the regulation plan for Modified
Roosevelt, as a stand-alone flood control facility, was altered to eliminate the downstream
target. discharge of 50,000 ft*/s. When sufficient runoff was produced in the watershed
upstream of Modified Roosevelt Dam to fill the water supply pool and encroach into the
flood control pool, the regulation plan called for a release of outflow equal to inflow or -
25,000:ft*/s, whichever was smaller. The results of this regulation plan were developed at
a Reconnaissance level by the LAD in 1983 and modified somewhat in the 1988 Alternatives
to Cliff Dam study. Neither of these investigations included the impacts of the AACC, nor
did these investigations reflect the impacts of the flood history after 1980 on the hydrologic
evaluation of downstream runoff.

6. Constructed Project. Modified Roosevelt Dam, as constructed, is capable
of containing a combination of 1,609,000 ac-ft of water supply and sediment, beginning at
elevation 1902 and continuing to elevation 21513, The flood control pool is capable of
containing 557,000 ac-ft of water (this total differs slightly from the amount designated in
the 1982 CAWCS report, and has been utilized for computation purposes in this evaluation)
between elevation 2151 and 2175.* There is 1,245,300 ac-ft of surcharge space between the
top of the flood pool {elevation 2175) and the maximum design water surface elevation at

¥ Based upon 1982 survey data. Consequently, the top of the water supply pool and the top of the ficod control pool may
migrate to maintain flood control allocation as sediment is accumulated and dispersed within the reservoir.

4 The top of the flood control pool is located at elevation 2175 fi, NGVD (refer to Plate 8), and is based upon the most recent

available survey (included in Appendix C).




2218 ft.,, NGVD. Plate 4 presents an overview of the modifications to Roosevelt Dam and
compares the dam profile as constructed to the pre-existing Roosevelt Dam. An allocation
diagram corresponding to the 1982 update of the 1981 sediment survey is included as Plate
8. Appendix C contains a tabulation of the most recent area capacity information, An area
capacity curve for Modified Roosevelt Dam is included as Plate 5. Additional information
concerning the new outlet capacity for Modified Roosevelt Dam is provided by rating curves
for the outlet works (Plate 6) and the gated spillway (Plate 7).

B. PURPOSE
This report will document the development of the Water Control Plan for Modified
Roosevelt Dam as well as the anticipated results of implementing the plan. In order to
develop the Water Control Plan, the following hydrologic information, based upon
streamflow history and simulation of projected SRP System reservoir operation on historical
runoff through the 1993 water year, was generated:

« elevation frequency relationships for Theodore Roosevelt Lake

« inflow and outflow frequency relationships for Modified Roosevelt Dam

- inflow and outflow frequency relationships for Verde River reservoirs, i.e. inflow
to Horseshoe Dam and outflow from Bartlett Dam

« discharge frequency relationships for locations along the Salt and Gila rivers
between Granite Reef Dam and Gillespie Dam.

C. SCOPE

This study has been separated into four major categories:

1. Data Collection/Data Reduction. The study which led to the 1982 CAWCS
Hydrology report included data collected for the period of August 1888 through February
1980. Data for that period was developed for inflow to the upstream SRP reservoirs on the
Salt and Verde rivers, i.e. Modified Roosevelt Dam and Horseshoe Dam, and included peak
flows as well as daily flows. Additional flow data was developed throughout the study area
for local inflow downstream of the reservoirs, as well as for runoff in the Gila River
downstream of the Salt River confluence. That data, or the results of that data (e.g. local
inflow discharge-frequency curves for the reach between the Granite Reef Diversion Dam
and the Gila River, along with Gila River simultaneous discharge-frequency values (as
applied in the 1982 CAWCS Hydrology report), were used directly in this study. Additional
data for the period beginning in February 1980 (the data in the 1982 report for the February
1980 flood was provisional) and extending through September 1993 was collected during this
study to augment the original data set. Volume frequency relationships for inflow to
Modified Roosevelt Dam and Horseshoe Dam were reevaluated to account for the
additional years of data, and the flow duration data was extended from the 10-day duration
investigated in the 1982 study to 90-days to provide additional information. Flow duration
data beyond 10-day annual maxima was collected and analyzed for the entire period from
August 1888 through September 1993 for this study. The extended results are summarized
in Table 3, and frequency curves are shown in Figures 6-1 through 6-10 and 7-1 through 7-
10.




: 2. Monthly Simulation of Modified Roosevelt Dam Water Supply Operation -
§alt River Project Simulation Model (SRPSIM), In the intervening years between the
CAWCS study and the actual construction of Modified Roosevelt Dam, the USBR’s monthly
reservoir simulation model for evaluation of water supply operation in the SRP system
(especially at Modified Roosevelt Dam) had been acquired by SRP. This model, which is
essentially a mass balance of reservoir inflow, reservoir releases, reservoir losses, and
groundwater pumpage, was modified by SRP to better reflect their operational experience
and objectives. Under a contract with the USBR in 1994, SRP performed several Period-of-
Record (POR) simulations to screen the 105 years of data into a manageable array. The
results of this study - a POR display of the months when SRP would have to waste water
to the Salt River past Granite Reef Diversion Dam, the volume of the water wasted, and
the reservoir storage - were provided to the LAD. Based upon this information, for months
in which the water surface elevation behind Modified Roosevelt Dam reached the flood
pool, and for months when excess runoff in the Verde River resulted in wasted water at
Granite Reef Diversion Dam, the LAD perforimed short time-interval flood routings of the
SRP system operation for each water control plan using the HEC-5 SIMULATION OF
FLOOD CONTROL AND CONSERVATION SYSTEMS model, developed by the
Hydrologic Engineering Center (HEC), in Davis, CA. The outflows for these events were
routed to the confluence with the Gila River. Local inflow discharge-frequency
relationships, developed in the 1982 CAWCS Hydrology study, were combined with the
discharge frequency relationships developed for locations of interest along the Salt River
from the reservoir simulation. Downstream frdm-the Gila confluence, simultaneous Gila
River discharges used in the 1982 CAWCS Hydrology study were used to provide estimated
discharge frequency relationships for the reach between the Salt River and Gillespie Dam.

' 3. Development of Water Control Plans. The original Plan 6 (1982) would
have limited the SPF° for which the flood control pool at Modified Roosevelt Dam was
designed (see Section E. Previous Reports) to 50,000 ft*/s at the confluence of the Salt and
Verde River (or at the Granite Reef Diversion Dam). However, elimination of Cliff Dam
on the Verde River as a component of Plan 6 makes this result unachievable. In fact, the
SPF at the same location with no release from Modified Roosevelt Dam is 180,000 ft/s.
On the other hand, in the interim period between completion of CAWCS and the beginning
of construction of Modified Roosevelt Dam, the number of bridges with sufficient hydraulic
capacity to pass the Plan 9 100-year discharge (175,000 ft*/s at the Salt-Verde confluence)
has been increased, and channel improvements to pass a flow of this magnitude have been
made within the Salt River floodplain, Thus, although a target discharge of 50,000 t*/s is
unrealistic, the improvements to the Salt River have greatly reduced the potential for
damage from flows of this magnitude.

Another difficulty in formulating water control plans for the constructed project was the lack
of economic verification of the best plan. No economic evaluation of water control plans

3 The flood control pool allocation for Modified Roosevelt Dam was designed to control the Salt River at Roosevelt Dam

component of the SPF for the entire Salt River, i.c. below the confluence with the Verde River, to a maximum release of 25,000 ft3/'s
Combined with coincident downstream runoff and releases from the Verde River reservoirs, which would have also been limited to 25,000
ft%/s by CIiff Dam, the maximum discharge at Granite Reef Diversion Dam would have been 50,000 ft3/s.
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would be made as a part of this Section 7 Study, as agreed to by both the USBR and the
LAD. Moreover, the actual non-damaging (i.e. the point at which some damage ensues)
discharge in the Salt River through the metropolitan area is very low, but stage-damage
relationships were not developed as a part of this study. As a consequence, the benefit of
trade-offs between reducing the discharges for frequent floods versus greater discharges for
frequent floods but maintaining a higher level-of-protection during large (or infrequent)
flood events, was not evident.

Note; while the non-damaging discharge in the reach of the Salt River through the
City of Phoenix and the other cities which share the floodplain is quite low, construction
of the high discharge capacity bridges has increased the flow rate at which significant
damages occur.

Finally, several performance criteria had been established during the CAWCS which had
to be met by any proposed water control plan. First, the maximum elevation of the
floodpool (2175 ft, NGVD) could not be exceeded during simulation of the reservoir design
flood (the SPF). Second, to be consistent with the environmental analysis previously
performed, the floodpool had to be evacuated within 20 days during the reservoir design
flood. And third, the maximum water surface elevation during simulation of the spillway
design flood, i.e. the Probable Maximum Flood (PMF), which in the case of Modified
Roosevelt Dam is also the Inflow Design Flood (IDF), could not exceed the USBR’s design
water surface of 2218 ft, NGVD.

As a consequence, water control plans were formulated which were variations of Plan 9
(namely P925K and P9OP1), or which were logical applications of the available flood space
- during small runoff events or during the initial phase of large events, small releases are
scheduled; as the event increases in magnitude, leaving a diminishing amount of flood
control space, larger releases are scheduled. The magnitude of the scheduled releases is
"stepped" up according to the water surface elevation within the flood pool. Variations to
account for simultaneous runoff from the area downstream of Modified Roosevelt Dam in
a real-time mode were also introduced into the schedules. The stepped water control plans
(namely P60P1 and P60OP2) were formulated based upon the-discharge capacity of the SRP
facilities, including both the outlets and the spillways as well as the turbines. A comparison
of the proposed water contro! plan regulation schedules for the types of plans characterized
as derivatives of plan 9 and plan 6 are shown in Table 4.

The acronyms selected are explained below:

P925K - Based upon the original plan 9 concept, with outflow
= inflow, and a maximum flood control release of 25,000 ft*/s,
i.e. 25K.

PYOP1 - A variation of the original plan 9 concept, with outflow
= inflow, and 2 maximum flood control release of 25,000 £t3 /s,
combined with a real-time operation (OP1) to attempt to limit
the maximum discharge at Granite Reef Diversion Dam to
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180,000 ft3/s. -

P6QP1 - The basic "stepped-release” plan adapted to the
establishment of flood control space at Modified Roosevelt
Dam, without the Cliff Dam component (sometimes referred to
as Plan 6 without Cliff Dam, hence P6). The plan is limited to
the basic, fixed stepped-release schedule (OP1) shown in Table
4; releases are a function of water surface elevation only.

P6QP2 - A variation of the basic "stepped-release” plan (P6), in
which the OP1 schedule (based upon water surface elevation)
is followed, along with a real-time accounting of Verde River
reservoir releases and local intervening inflow. The resulting
operation (referred to as OP2) requires scheduled releases to
be reduced in an attempt to limit the maximum discharge at
Granite Reef Diversion Dam to 180,000 fi®/s. To
accommodate the potential reduction from the basic scheduled
releases, higher releases are scheduled for this plan (OP2) when
the reservoir water surface elevation reaches 2172 ft, NGVD,
as shown in Table 4.

4. Evaluation of Water Control Plans. Each water control plan was tuned so
that implementation of the plan met the three criteria presented in the previous discussion.
In addition the resulting discharge frequency and elevation frequency relationships, based
upon implementation of each plan, were compared. Finally, the practicability of each plan
was evaluated based upon feedback from local agencies as well as the owner (USBR) and
the operator (SRP) of Modified Roosevelt Dam.

D. DRAINAGE AREA.

Note: Most drainage area computations referred to within this report are based upon
subarea delineations conducted for the 1982 CAWCS Hydrology Report and listed in Table 7
of that document. These delineations represent effective drainage area only, and may be in
disagreement with drainage areas from other sources which report total area. The drainage
areas listed for locations downstream of the Salt River and Verde River confluence are rounded.
The drainage area for the Gila River at the mouth is consistent with data published by the
United States Geological Survey (USGS) for the Gila River at Dome, which excludes all closed
basins except Aubrey Basin in the Verde River watershed, and is not based upon the effective
drainage areas determined as mentioned above.

1. Modified Roosevelt Dam to Granite Reef Diversion Dam. The Salt River
originates on the eastern portion of the Mogollon Plateau, in the White Mountains, with
peaks as high as 11,590 feet (Baldy Peak). The Salt River is formed by the confluence of
two westward flowing streams, the White and Black rivers, and drains the rugged central
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section of Arizona, which is marked by isolated mountain ranges with steep-walled canyons
and gorges. The Salt River drains directly into Theodore Roosevelt Lake where it is joined
by Tonto Creek, which flows southward out of the Tonto Basin at the base of the Mogollon
Plateau. The United States Geological Survey (USGS) operates streamgages on both the
Salt River (near Roosevelt) and Tonto Creek (above Gun Creek), which measure inflow to
Modified Roosevelt Dam from 4,981 sq.mi. of the contributing drainage area. The total
contributing drainage area upstream of Modified Roosevelt Dam, including Theodore
Roosevelt Lake, is approximately 5800 sq.mi. The total drainage area of the Salt River at
the most downstream facility - Stewart Mountain Dam - is approximately 6200 sq.mi.
Releases from the Salt River system reservoirs are measured by the USGS at a streamgage
located 3.5 mi. downstream of Stewart Mountain Dam. The Salt River is joined by its major
tributary, the Verde River, approximately 9.5 mi. below Stewart Mountain Dam.

2. The Verde River to the Salt River Confluence. The Verde River flows south
out of the Chino valley, which is bounded on the west by the Juniper and Santa Maria
Mountains, and is separated from Tonto Basin on the east by the Mazatzal Mountains.
Horseshoe Dam, which has a contributing drainage area of 5657 sq.mi., excluding Aubrey
Basin which is closed, is 9 miles downstream from the USGS streamgage located on the
Verde River below Tangle Creek, and is the upstream SRP dam on the Verde River.
Bartlett Dam is the downstream SRP facility on the Verde River and is approximately 15
miles below Horseshoe Dam and 25 miles upstream from the confluence with the Salt River.
The total drainage area at Bartlett Dam is 5851 sq.mi., excluding the 373 sq.mi. Aubrey
Basin. Releases from the Verde River system,reservoirs are measured by the USGS
approximately 2.1 mi. downstream of Bartlett Dam. Sycamore Creek (drainage area = 164
sq.mi.) is the major tributary of the Verde River downstream of Bartlett Dam. The Verde
River joins the Salt River approximately 25 miles downstream of Bartlett Dam. The
effective drainage area at the mouth (excluding the Aubrey Basin) is approximately 6300
sq.mi.

3. Salt-Verde Confluence to the Gila River. Granite Reef Diversion Dam,
located about 3 mi. downstream of the Salt River and Verde River confluence, is the final
SRP dam on the Salt River. This dam normally. diverts upstream SRP releases from the
Salt River into the Arizona Canal to the north of the dam and the South Canal to the south
of the dam. During periods of high flows, water passes over the dam and continues down
the Salt River. The Salt River ultimately joins the Gila River at mile 198 (measured from
the mouth of the Gila River at Yuma, Arizona, and approximately 40 miles downstream of
Granite Reef Diversion Dam. The Salt River drains a total area of about 13,000 sq.mi.
(excluding Aubrey Basin) to the Gila River, of which nearly 12,600 sq.mi. above the Granite
Reef Diversion Dam is regulated.

4. Gila River. The drainage area of the Gila River (see Plate 1) covers
approximately 58,000 sq.mi. and extends from the Continental Divide in southwestern New
Mexico to the Colorado River at Yuma, Arizona, including practically all the southern haif
of the State of Arizona. The Gila River, which is 654 miles long, rises in an area of high
mountains and plateaus and flows westward in a generally central course through the basin.
The Gila River includes the following major tributaries, listed in order of drainage area size:
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.».the Salt and Verde Rivers, combined drainage area of 13,000 sq.mi.
. the Santa Cruz River, drainage area of 8,600 sq.mi.
« the San Pedro River, drainage area of 4,500 sq.mi.
« the San Francisco River, drainage area of 2,800 sq.mi.
- the San Simon River, drainage area of 2,200 sq.mi.
the Agua Fria River, drainage area of 2,000 sq.mi.
the Centennial Wash, drainage area of 1,800 sq.mi.
the San Carlos River, drainage area of 1,027 sq.mi.
others, including Queen Creek, the Hassayampa River, and Waterman Wash,

Elevations in the basin range from more than 12,000 feet in the San Francisco Peaks in the
Verde River basin, to 130 feet in the vicinity of Yuma. Much of the northern part of the
basin is extremely irregular and rugged with elevations ranging from 7,000 feet to 12,000 feet
along the basin boundaries. This portion of the basin is mostly drained by the Salt River,
which joins the Gila River at mile 198, near Phoenix. The eastern half of the southern part
of the basin consists largely of long desert valleys lying between north-south ranges of
rugged mountains; here the elevations are generally lower but in places are above 10,000
feet. The southwestern third of the basin consists essentially of broad, flat, low-lying desert
valleys and isolated mountains of relatively low relief; comparatively few localities are more
than 4,000 feet in elevation, and a large part is below 1,000 feet; the elevation of the river
mouth near Yuma is about 130 feet. The major streams are also delineated in Plate 1. The
climate -of the Gila River Basin is semiarid as a whole, but, depending principally upon
elevation, ranges from hot and arid to cool and humid. The average annual precipitation
ranges from less than 4 inches in the lower desert to 30 inches or more in the highest
mountains. Streamflow characteristics vary considerably throughout the basin, The streams
in the southern deserts have very little flow other than immediately after the heavier rains,
while the northern and headwater streams are perennial. During major storms, streamflow
increases rapidly, and in combination with steep gradlents and often-barren slopes results
in major floods. Snowmelt is a contributing factor in most winter floods.

There are numerous dams within the Gila River Basin, but only a few of these will exert an
appreciable influence on major floods:

« Modified Roosevelt Dam on the Salt River, with a total active storage (including
an added flood pool with 557,000 ac-ft) of 2,100,000 ac-ft.

« Horse Mesa on the Salt River, with a storage of approximately 245,000 ac-ft.

« Mormon Flat on the Salt River, with a storage of approximately 58,000 ac-ft.

+ Stewart Mountain on the Salt River, with a storage of approximately 70,000 ac-ft.
- Horseshoe on the Verde River with a storage of approximately 131,000 ac-ft.

« Bartlett on the Verde River with a storage of approximately 178,000 ac-ft.

+ Coolidge on the Gila River with an active storage of approximately 900,000 ac-ft.
« New Waddell on the Agua Fria River, recently enlarged, with a total storage of
approximately 1,000,000 ac-ft.

« Painted Rock on the Gila River, with a flood control pool of approximately
2,500,000 ac-ft.




The locations of these water impoundment facilities are shown on Plate 1.

E. PREVIOUS REPORTS

The following reports present hydrologic information published by the LAD for the Salt
River between Granite Reef Diversion Dam and Gillespie Dam, and utilized in the
development of the Recommended Water Control Plan:

1. "Interim Report on Survey for Flood Control, Gila and Salt Rivers, Gillespie
Dam to McDowell Dam Site, Arizona (with Appendixes)", United States Army Corps of
Engineers, Los Angeles District, December 4, 1957, _

2. "Gila River and Tributaries, Central Arizona Water Control Study,
Hydrology", US Army Corps of Engineers, Los Angeles District, May 1982.

3. "Hydrologic Analysis of Cliff Dam Alternatives”, U.S. Army Corps of
Engineers, Los Angeles District, September 1988,

4. "Hydrologic Evaluation of Impacts of New Waddell Dam on Downstream
Peak Discharges in the Agua Fria River, Los Angeles District, July 1995.
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IT. RESULTS

A. SELECTED WATER CONTROL PLAN

The Water Control Plan recommended by the LAD is referred to within this report as
P6OP2. This plan has a stepped release schedule with a maximum scheduled flood control
release of 53,100 ft*/s. In addition, the scheduled releases are to be made in a real-time
operation mode based upon simultaneous releases from the remainder of the SRP system
reservoirs, as well as local intervening runoff. The SPF peak flow resulting from
implementation of this plan is 193,000 ft*/s at Granite Reef Diversion Dam, and the 100-
year peak discharge at that location is 175,000 ft’/s. The recommended Water Control Plan
Schedule is shown on Plate 11 and the discharge frequency and elevation frequency
relationships resulting from implementation of this plan are shown in Table 1. Included in
Table 1 are comparisons of the results of four water control plans evaluated in detail during
this study.

Note: Deviation from the recommended plan may result in discharge and elevation
frequency relationships which are inconsistent with those presented herein, and may also result
in water being stored above elevation 2151 for longer periods than approved in the EIS.

B. INFLOW FREQUENCY

The volume frequency relationships developed for the upstream SRP dams, i.e. (Modified)
Roosevelt Dam on the Salt River and Horseshoe Dam on the Verde River, for the 1982
CAWCS Hydrology report were updated to include additional years of data post-1980. In
addition, inflow volumes for durations beyond 10-days, provided in the 1982 Hydrology
report, were developed from systematic streamflow information. The additional duration
discharges provided are for 30-, 60-, and 90-days. Inflow volume-frequency curves, including
the 30-, 60-, and 90-day durations for both Horseshoe Dam and Modified Roosevelt Dam,
are shown on Figures 6-1 through 6-10 and 7-1 through 7-10. These volume frequency
relationships are also summarized in Table 3, which includes a comparison to 1982 CAWCS
Hydrology results. In general, the peak inflows to the reservoirs have increased somewhat
due to inclusion of the additional record and interpretation of the total POR. Plate 9
presents a graphical portrait of Modified Roosevelt Dam inflows used in simulation of the
POR from 1889 to 1993. The analysis is discussed in Section A of Chapter III, the
Technical Analysis.

C. OUTFLOW/ELEVATION FREQUENCY
Outflow frequency relationships are presented for the upstream and downstream dams on
the Salt River above the Verde River confluence, Modified Roosevelt Dam and Stewart
Mountain Dam, as well as for the downstream dam on the Verde River, Bartlett Dam, in
Tables 1 and 2-1. Elevation frequency relationships are presented in Table 1 also, for
Modified Roosevelt Dam only. Both the outfiow frequency relationships and elevation
frequency relationships are interrelated and are functions of reservoir inflow, carryover
storage, system demand, and water control plan. Outflow frequency relationships have been
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developed for flood releases only and do not represent normal operation within the water
supply pool.

Based upon SRPSIM results there are 34 years in the 105-year period in which water is
wasted over Granite Reef Diversion Dam ("spill") due to an excess of upstream inflow and
storage compared to demand. Of these 34 simulated years when the SRP system "spilled",
there are 25 years in which Theodore Roosevelt Lake reached elevation 2151 (the top of
the water supply pool); during 24 of these years Modified Roosevelt flood releases passed
through Stewart Mountain Dam and "spilled"” to the Salt River downstream of Granite Reef
Diversion Dam. Figures 3-1 through 3-3 present a graphic display of the "spilling" frequency
for Modified Roosevelt Dam, Bartlett Dam, and Granite Reef Diversion Dam. Figures 4-1
through 4-3 present a graphic of annual maximum storage for the Modified Roosevelt Dam
on the Salt River, and Horseshoe Dam and Bartlett Dam on the Verde River. Finally,
Figure 5 shows a comparison between the annual maximum storage at Modified Roosevelt
Dam and the annual maximum discharge at Granite Reef Diversion Dam for the
Recommended Water Control Plan.

Elevation frequency relationships for Modified Roosevelt Dam were developed by
compositing the annual maximum elevation from SRPSIM for the 81 years when it was at
or below the flood pool (elevation 2151) and did not "spill", with the maximum elevation
reached during short time interval reservoir routing (HEC-5 results) of the critical runoff
events during the 24 years when the water surface elevation at Theodore Roosevelt Lake
reached elevation 2151° and "spilled”. These simulations of observed monthly inflows (for
events which did not "spill") and observed short time interval inflows (for events in which
a "spill" occurred) were augmented with short time interval simulations of synthetic flood
hydrographs. Based upon the analysis performed, implementation of the recommended
Water Control Plan for Modified Roosevelt Dam would result in the maximum elevation
of Theodore Roosevelt Lake exceeding elevation 2175 (the top of the flood pool) for events
with a probability of exceedance of <.004, i.e. <1-time per 250-years, on-the-average.
Hence, since as a component of the project to modify Theodore Roosevelt Dam the Federal
Government has purchased property below this elevation, damage to property adjacent to
the reservoir has about a 0.4 % chance of occurring-in any year,

Table 2-1 includes volume frequency relationships’ for outflow from the Salt River below
Stewart Mountain, and the Verde River below Bartlett Dam, developed based upon
SRPSIM "spills", for 30-, 60-, and 90-day durations.

© Based upon SRPSIM results, in April 1937 an insignificant spill would have cceurred (6,100 ac-ft). The maximum water

surface elevation for such a small "spill” would not have exceeded elevation 2151, Thus, this event was inciuded in the subset of events
which did not spill, i.e. the maximum water surface elevation from SRPSIM was used, rather than determined from a short time interval
routing.

7 The 1982 CAWCS Hydrology report included simulated POR duration discharges for CP-40, a control point located below

the Salt River and Verde River confluence, and CP-113, a control point at the mouth of the Saft River (just above the Gila River
confluence):

+ At CP-40 durations included peak, 1-, 2-, 3-, 5+, and 10-day, and 1-month.
+ At CP-113 durations included peak, 1-, 2-, 3+, 5-, and 10-day,
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w+ - D. DISCHARGE- FREQUENCY RELATIONSHIPS AT DOWNSTREAM
CONTROL POINTS

Additional discharge frequency information for the Recommended Water Control Plan is
included in Tables 2-2 and 2-3 which show the downstream discharges at Granite Reef
Diversion Dam, upstream and downstream of the confluence with the Gila River, to
Gillespie Dam. Table 2-2 also includes volume frequency relationships for the Salt River
at Granite Reef Diversion Dam and above the Gila River confluence, developed based upon
simulated flood routings and SRPSIM "spills", for the 1-, 2+, 3-, 5-, 10-, 30-, 60-, and 90-day
durations, Discharge frequency relationships for the Gila River between the Salt River and
Gillespie Dam are summarized in Table 2-3. The discharge frequency relationships for the
Gila River were based upon simultaneous discharges in the Gila River developed for the
1982 CAWCS Hydrology report. New Waddell Dam has greatly reduced inflow to the Gila
River from the Agua Fria River based on results of a recent study by the LAD conducted
for the USBR (see chapter L. Introduction, Section E. Previous Reports). The results of that
study, which were accounted for in this report, indicate that the peak flows which reach the
Gila River are not only smaller in magnitude, but also occur more typically in the summer,
thus they are not usually contemporaneous with flood flows resulting from releases from the
‘upstream reservoirs in the Gila River basin. A summary of peak frequency-discharges,
resulting from implementation of the Recommended Water Control Plan, is shown in Table
2-4, for Control Points (CP’s) between Granite Reef Dam on the Salt River and Gillespie
Dam (now breached) on the Gila River. These CP’s were referenced in the 1982 CAWCS
Hydrology report®. Table 2-4 also includes the Without Project’ discharges presented in
that report!® for comparison purposes only. No effort has been made within this study
framework to update Without Project Conditions from the database used in that study,
which began in August 1888 and extended through February 1980, or to adjust the Without
Project “peak discharges to account for impacts of current channel modifications on
attenuation.

Discharge frequency relationships for peak flows are based upon streamflow routing of
"spills" over Granite Reef Diversion Dam. Results for intermediate locations between
Granite Reef Diversion Dam and Gillespie Dam on the Gila River were interpolated based
upon relative distance downstream. For that purpose, Figure 40 presents a discharge
frequency profile for the Salt and Gila Rivers in this reach, with the Recommended Water
Control Plan.

Implementation of the recommended Water Control Plan will result in the 100-year
discharge in the Salt River between Granite Reef Diversion Dam and the Gila River being
equal to or less than 175,000 f*/s. The hydraulic capacity of the bridges across the Salt

8 Table 23, Discharge Frequency Values, Salt River and Gila River, Existing Conditions,

 Without Project used in the context of this report is equivaient to the Existing Conditions in the context of the 1982 CAWCS
Hydrology report, i.e. Without Project excludes not only the Recommended Water Controt Plan, but also the stractural modifications to
Roosevelt Dam. :

Lo Refer to footnote 8.




River and Gila River, which have been built or improved after the February 1980 flood, is
at least 180,000 ft’/s. Plate 10 presents of graphical depiction of the hydraulic capacity of
the Salt River and Gila River crossings. Figure 18 compares the hydraulic capacity of these
crossings to the peak flow rates resulting from the reservoir design flood/SPF for each water
~ control plan.

Note: there is some attennation of the SPF as it moves downstream, Also,
downstream of the Salt-Gila River confluence, the SPF increases due to contributions from
the Gila and Agua Fria rivers. Thus, comparison of the SPF peak flow rate at the Salt -
Verde confluence to downstream bridge discharge capacity may be misleading,




ITI. TECHNICAL ANALYSIS

A. INFLOW VOLUME FREQUENCY, 1889-1993

In order to develop inflow volume-frequency relationships for Modified Roosevelt Dam, the
only requirement would be to collect and analyze the POR inflows to Theodore Roosevelt
Lake. Statistical relationships for duration inflows could then be developed using annual
maxima. However, to provide sufficient information for developing a water control plan for
Modified Roosevelt Dam, inflow frequency to Modified Roosevelt Dam is insufficient.
Simulation of the POR inflows can provide a suitable basis for comparison of water control
plans. To supplement the POR evaluation of water control plans for Modified Roosevelt
Dam, the use of synthetic flood hydrographs is a valuable tool. Synthetic flood hydrographs
can be developed from statistical information (Balanced Flood Hydrographs, see Chapter
ITI, Section A.4). These synthetic flood hydrographs can also be routed through the SRP
reservoir system to determine downstream peak and duration flows. It is crucial to develop
inflow frequency relationships for both Modified Roosevelt Dam on the Salt River stem and
Horseshoe Dam on the Verde River stem. In addition it is useful to display the Verde
River inflow frequency as well as outflow frequency relationships for both the Salt and
Verde rivers and elevation frequency at Theodore Roosevelt Lake. These latter results are
outcomes of this study and their inclusion in this report provides further information which,
based upon past experience in the LAD, will be needed by a variety of parties after
construction of Madified Roosevelt Dam is completed.
Inflow data for the period from August 1888 ‘tirough February 1980 was developed from
United States Geological Survey (USGS) daily flow data for 1-, 2+, 3-, 5-, 10-, 30-, 60-, and
90-day inflow to Modified Roosevelt Dam and Horseshoe Dam. In addition, peak inflows
for this period were also developed based upon published streamflow (USGS), historical
estimates, and by means of cotrelation analysis whenever possible when published peak
flows were unavailable. In addition calculated reservoir inflow (SRP data) was used for
some years when readily available. During this study, the preexisting data base was
extended from 1980 through 1993. The complete sets of monthly inflows to the SRP system
upstream reservoirs (Modified Roosevelt Dam and Horseshoe Dam) are presented in
Appendix A, and the annual maximum inflows (peak and duration) are presented in
Appendix B. The monthly inflow sets were used in the SRPSIM historical screening process
discussed in Section B of this Chapter. The annual maximum duration inflows to Modified
Roosevelt Dam and Horseshoe Dam are discussed in the following sections.

1. Modified Roosevelt Dam. Two sets of inflow data were developed: Station
Inflow, and coincident inflow.

a. Station Inflow. The combination of the Salt River and Tonto Creek
inflow to Theodore Roosevelt Lake was computed for daily flows and adjusted to account
for the intervening drainage area between the pertinent streamgages and Theodore
Roosevelt Lake. The amount of adjustment varied during the POR because the gages were
not stationary. Based upon the chronology of the location of the gages, the inflows were
increased (for periods when the gaged drainage area was less than the area contributing to
Theodore Roosevelt Lake) or decreased (for periods when the gaged area was greater than
the area contributing to Theodore Roosevelt Lake, i.e. for periods prior to the construction
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of Roosevelt Dam, when the gage was downstream of the location of Theodore Roosevelt
Lake). A graph showing the location of the streamgages through the POR is shown on
Figure 1. Figure 2 provides another look at the chronological location of these streamgages.
Adjustments made based upon the drainage area were confirmed using periods when
overlapping data was available.

In general the concept used to compute the annual maximum duration inflow to Theodore
Roosevelt Lake was to compute the greater of:

+ the annual maximum flow for the Salt River for the duration considered
and the simultaneous Tonto Creek flow for that same duration, or

+ the annual maximum flow for Tonto Creek for the duration considered and
the simultaneous Salt River flow for that same duration.

To compute the peak annual inflow to Theodore Roosevelt Lake, a modification of this
procedure was used. The peak inflow was determined to be the greater of:

« the annual maximum instantaneous flow for the Salt River and the
simultaneous average Tonto Creek flow on that same day, or

« the annual maximum instantaneous flow for Tonto Creek and the
simultaneous average flow for the Salt River on that same day.

b. Combined Coincident Component Inflow (CCCI). In addition to
Station Inflow, which simply represents the largest inflow to the reservoir in each year,
another annual maximum series of duration inflows to the reservoir was developed. This
series was necessary for modeling purposes because downstream flow in the Salt River is
the product of inflows to both stems of the SRP system. Hence, to determine the flow at
Granite Reef Diversion Dam, it is necessary to know the simultaneous runoff from both the
Salt and the Verde rivers. To determine these components, series of annual maxima for
each duration, representing the component of flow on the stem of interest (in this case the
Salt River), were developed in a manner similar-to the methods by which annual maximum
duration inflow to Theodore Roosevelt Lake was determined:

+ the annual maximum inflow to Theodore Roosevelt Lake for each duration
was combined (for comparison purposes only) with the coincident inflow to
Horseshoe Reservoir, and

« the annual maximum inflow to Horseshoe Reservoir for each duration was
combined with the coincident inflow to Theodore Roosevelt Lake.

+ The greater of the combined flows for each duration was then flagged as
being the Combined Coincident Event, and the duration inflow for that event
was entered into the data base of the maximum Combined Coincident
Component Inflow, or CCCI.

2. Horseshoe Dam., Two sets of duration inflows to Horseshoe Lake were
developed in a manner similar to that employed for Theodore Roosevelt Lake inflow.
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: a. Station Inflow. Annual maximum inflow to Horseshoe Lake was

taken dlrectly from USGS streamflow record for the Verde River below Tangle Creek for
the period since 1946 (the gage is about 9 mi. upstream of Horseshoe Dam, drainage area
= 5858 sq.mi.), because the intervening drainage area is only about 1% of the total drainage
area. Prior to 1946 (approximate time of completion of Horseshoe Dam), unregulated
streamflow on the Verde River was measured at several locations downstream of this site.
Figures 1 and 2 show the location of Verde River streamflow gages over time. As in the
case of streamflow in the Salt River, adjustments to Verde River streamflow made based
upon the drainage area were confirmed using periods when overlapping data was available.
For periods prior to the construction of Horseshoe Dam, when the location of the gage was
downstream of the actual location of Horsehoe Dam, the published streamflows were
decreased, since the gaged area was greater than the actual contributing area of Horseshoe
Lake.

b. Combined Coincident Component Inflow (CCCI). As previously
described for CCCI to Theodore Roosevelt Lake, another annual maximum series of
duration inflows to the reservoir was developed, because it is necessary to know the
simultaneous runoff from both the Salt and the Verde rivers. To determine these
components, series of annual maxima for each duration, representing the component of flow
on the stem of interest (in this case the Verde River), were developed:

« the annual maximum inflow to Horseshoe Reservoir for each duration was
combined (for comparison purposes only) with the coincident inflow to
Theodore Roosevelt Lake, and

- the annual maximum inflow to Theodore Roosevelt Lake for each duration
was combined with the coincident inflow to Horseshoe Reservoir .

« The greater of the combined flows for each duration was then flagged as
being the Combined Coincident Event, and the duration inflow for that event
was entered into the data base of the maximum Combined Coincident
Component Inflow, or CCCI.

3. Statistical Analysis. Data sets for the annual maximum series developed for
inflows to Theodore Roosevelt Lake and Horseshoe Lake were then ranked, ordered and
plotted using median plotting positions on log-frequency probability paper. Water
Resources Council Bulletin 17B Guidelines were then employed, assuming the data was
represented by the log-Pearson Type IH Distribution. Application and modification of those
results is discussed in the following sections.

a. Station Inflow. Station Inflow statistics were generated for inflow to
the SRP system -(Theodore Roosevelt Lake and Horseshoe Lake) for each duration.
Frequency curves generated from the statistics were superimposed on the plotted flow data
for each duration. The duration frequency curves were smoothed to portray a "family" of
consistent relationships utilizing the REGIONAL FREQUENCY COMPUTATION
program, developed by HEC. Generally speaking, the discharge frequency curves developed
from the statistics do not fit the data well.

b. Combined Coincident Component Inflow (CCCI). The same approach
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briefly referred to in the preceding paragraph was followed to develop a "family" of
smoothed duration frequency curves (or volume frequency curves) for inflow to the SRP
system, These volume frequency curves were compared to the observed data as well as to
the Station Inflow volume frequency curves. For some durations, including peak or
instantaneous flow, the CCCI frequency discharge was greater than the Station Inflow
discharge. Intuitively, the CCCI must always be < the Station Inflow; i.e,, since the annual
maximum inflow event is, by definition, the largest event during each year, the CCCI can,
at a maximum, only equal that event. And because the CCCI sample is composed of flows
which are always < the Station Inflow in each year, it is an anomaly for projected discharge
frequency results from the CCCI sample to exceed those for the Station Inflow sample.
Statistical interpretation which conflicts with this conclusion is thus flawed from a physical
perspective. At this point in the study a corollary conclusion was reached based on
comparison of the data samples for CCCI and Station Inflow: only one set of volume
frequency curves would be determined and presented for inflow to the SRP system - the
CCCI. This decision was made because the annual maxima for both types of sample were
composed of nearly the identical events. While some of the smaller flood events in the
CCCI samples vary from the Station Inflow samples, the largest events are consistent.
Therefore, from a physical perspective, the discharge frequency relationships for each
sample should be identical for less frequent events; and, since the objectives of conducting
this study are: '

(1) to develop a wates. control plan for flood regulation, and
(2) to determine the discharge frequency relationships for
locations of interest along the Salt and Verde rivers,

the focus is on larger events and/or coincident events, which result in flood releases.
Since the CCCI samples do not necessarily fit the log-Pearson Type III Distribution
requirements for statistical analysis, graphical interpretation of these annual maxima is
appropriate. Graphical interpretation is also appropriate because statistical discharge
frequency curves do not fit the data well: - Finally, paleontological investigations of sediment
deposition have resulted in estimates of peak flows for extended time periods in the vicinity
of Theodore Roosevelt Lake and Horseshoe Lake (periods ranging from the past 250 years
to nearly 1000 years) which are considerably less than estimates for remote flood events
using statistical procedures with the sample sets alone. Inclusion of these estimates in the
analysis would result in a more negative skew, corresponding more closely to the frequency
curves for peak flows. These "final" discharge frequency relationships for inflow to the SRP
are a hybrid of the peak through 10-day volume frequency curves presented for Station
Inflow in the 1982 CAWCS Hydrology Report (modified slightly to improve the fit to the
sample of observed flows), and 30-, 60-, and 90-day volume frequency curves smoothed using
regression and correlation techniques with the REGIONAL FREQUENCY
COMPUTATION program. The volume frequency curves for inflow to Horseshoe Dam and
Modified Roosevelt Dam are presented on Figures 6-1 through 6-10 and 7-1 through 7-10,
and frequency discharges are summarized in Table 3.

4. Balanced Hydrographs. A Balanced Hydrograph (BHF) is a synthetic
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hydrograph in which the frequency-of exceedance is the same for all durations. The BHF
is constructed by compiling a series of duration discharges for a selected discrete frequency,
e.g. the 100-year event. For use in this study, the BHFs developed represent both Station
Inflow and CCCI, as previously discussed (see Statistical Analysis, above), and can be used
to aid in determining maximum outflow- and elevation-frequency relationships for Modified
Roosevelt Dam and maximum outflow frequency relationships for Stewart Mountain Dam
and Bartlett Dam. To provide additional information, the BHFs were developed with a
flow duration of 90-days. These BHFs were patterned after the 1993 flood (refer to Figure
8) which was the largest long-duration event (30-days or more) within the available record.
A "pattern” is required to develop the BHF because without this initial condition, there are
too many degrees of freedom for a single solution. A computer program, BALANCED
HYDROGRAPHS, which was developed by HEC , was used to generate discrete n-year
BHFs based on the volume frequency relationships for inflow to the SRP system. Use of
these BHFs is discussed in detail in Section D, OUTFLOW/ELEVATION FREQUENCY
RELATIONSHIPS, later in this Chapter. The objective of developing BHFs is to provide
additional record-based information, beyond that available from routing the POR, from
which to estimate the consequences (i.e., maximum water surface elevation, maximum
discharge, etc.) of infrequent runoff events. Throughout the water control study, BHFs were
utilized for that express purpose - to provide information about rare events from which
inferences concerning their magnitude could be reliably made. For more frequent events
which were well defined by the POR, inconsistencies between POR and BHF results were
resolved by emphasizing the POR results. The BHF’s developed for coincident inflow to
Horseshoe Dam and Modified Roosevelt Dam are shown in Figures 9-1 through 9-8 and 10-
1 through 10-8, respectively.

+*B. SALT RIVER PROJECT SIMULATION MODEL (SRPSIM)

i 1. General. To evaluate the impacts of various water control plans on flood
flows in the Salt River through the City of Phoenix, and to provide a basis for selection of
the "best" plan, the most reliable tool is observed runoff. At the initiation of this study,
streamflow record for some locations within the Salt River basin was available, or could be
generated from available data, for approximately 105 years (August 1888 through September
1993). However, because of construction of the SRP system, and channel improvements in
the Salt River between Granite Reef Diversion Dam and the Gila River, the existing data
is non-homogeneous and/or non-stationary. As a means of normalizing streamflow data,
simulation under project conditions, i.e. with Modified Roosevelt Dam and the other SRP
dams in-place, and including the current channel configuration of the Salt River below
Granite Reef Diversion Dam, is the most effective method whenever possible. To
-determine the merit of various water control plans a two-stage process was employed.

a. Monthly Simulation. To determine the "spilling frequency”, the
resulting quantities of water "spilled", and the periods of time when these "spills” would have
occurred, the SRP system operation for the POR was simulated using a time step of one




month. To perform that simulation, the SRPSIM model!! was utilized because it was
inherently a water supply model, maintained by the operators of the system, and capable of
being modified to represent the operation of Modified Roosevelt, to include the AACC,
along with the 1995 system demand, hydropower generation, and groundwater withdrawal.
The alternative, either construction of a new system model or resurrection of the model
developed by the LAD for the 1982 CAWCS Hydrology study (which would have required
extensive modification), would have been extremely time-consuming and would have to rely
on second-hand, proprietary information provided by SRP and the USBR. Consequently,
the USBR funded SRP to modify their version of SRPSIM to provide a chronological list
of the monthly reservoir operation results including:

« end-of-month storage for Modified Roosevelt Dam, the Lower Salt River
Reservoirs, Horseshoe Reservoir and Bartlett Reservoir

« monthly "spills" for Modified Roosevelt Dam, the Lower Salt River
Reservoirs, Horseshoe Reservoir, Bartlett Reservoir and Granite Reef
Diversion Dam. :

- The results of the SRPSIM study were provided to the LAD and fully utilized to develop
elevation- and discharge-frequency relationships for Modified Roosevelt Dam and discharge
frequency relationships for Stewart Mountain Dam, Bartlett Dam, Granite Reef Diversion
Dam and locations downstream of the SRP system., More detailed discussion is provided
in Sections 3 and 4 of "B. SALT RIVER PROJECT SIMULATION MODEL (SRPSIM)"
of this chapter.

b. Simulation of "Spills". Based upon these SRPSIM results, short time-
interval routings (at=6hrs) for months in which "spills" occurred were performed by LAD
using the HEC-5 model for various water control plans. The starting storage for the SRP
system reservoirs was taken from the SRPSIM information provided in the monthly
screening of system “spills". This process is discussed more fully in Sections 3 and 4 of "D.
OUTFLOW/ELEVATION FREQUENCY RELATIONSHIPS" of this chapter.

2, Definition, SRPSIM.is a computer program originally written by the USBR
in 1979 and updated by them in 1982 for the purpose of providing input to the Central
Arizona Project Simulation Model. SRPSIM was modified by SRP in 1985 to provide more
flexibility for changing reservoir characteristics.

SRPSIM is a monthly reservoir operation simulation model which is intended for long-range
planning. It operates on a water budget basis based upon system inflow, demand, and
system losses. Surface water and groundwater requirements to satisfy the demand are
determined based upon system storage and available surface runoff. The reservoirs are then
operated according to fixed criteria in order to supply the scheduled demand. APPENDIX
D contains SRPSIM model background - to include a general description, input/output

11 The selection of SRPSIM as the fundamental monthly simulation model to serve as the initial screening tool in order to

determine the periods during which water would be "wasted” over Granite Reef Diversion Dam is discussed here. A description of the
SRPSIM model is contained within this section (B. SALT RIVER PROJECT SIMULATION MODEL (SRPSIM), 2. Definition). The
order of the discussion was predicated on the concept that the selection of the model and its use preceded the description of the model.
There were other models to choose from, and only the sclected model is described.
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requirements, and, a flowchart. . .

3. "Spilling Frequency". The POR monthly screening conducted using SRPSIM
provided the months during which SRP reservoirs "spilled" under simulated 1995 demands,
and the volumes of those "spills". Based upon these results, the water surface elevation
behind Modified Roosevelt Dam reached the top of the water supply pool during 25 of
the 105 simulated years (approximately 23.8 % chance per year). Likewise, Granite Reef
Diversion Dam experienced "spills" during 34 of the 105 simulated years (approximately
32.4% chance per year). The additional years with "spills” at Granite Reef Diversion Dam
are due to "spills" from the Verde River dams. Verde River "spills" coincide with Salt River
"spills", i.e. when the Salt River dams "spilled” so did the Verde River dams; however, there
were 11'% additional years when the Salt River dams did not "spill", but the Verde River
dams did. A graphical summary of the monthly "spills” during the simutlation period and the
maximum “spill" during those months for Modified Roosevelt Dam, Bartlett Dam, and
Granite Reef Diversion Dam is shown on Figures 3-1 to 3-3. A chronology of the simulated
annual maximum storage behind Modified Roosevelt Dam, Horseshoe Dam, and Bartlett
Dam is shown on Figures 4-1 through 4-3. Appendix E contains a summary of monthly
reservoir simulations performed by SRP and provided to LAD under contract with the
USBR for purposes of this study. This table summarizes pertinent SRPSIM output:

a. SRP end of month (EOM) storages for Modified Roosevelt Dam,
Lower Salt dams, Horseshoe Dam and Bartlett Dam for each month during the simulation
years, and

b. the "spills" for each month during the simulation years at Modlﬁed
Roosevelt Dam, Lower Salt dams, Horseshoe Dam, and Bartlett Dam,

. 4. Elevation Frequency Because this study was conducted to select a water
control plan for Modified Roosevelt Dam, and, since no change in operatlonai plans and
environmental consequences is anticipated at the remaining SRP reservoirs as a result of
this study, development of elevation frequency relationships for other SRP reservoirs was
unnecessary. "

a. Modified Roosevelt Dam. SRPSIM results included EOM storage
contents (see preceding discussion), but did not include elevations. To develop an annual
maximum series of elevations at Theodore Roosevelt Lake, the annual maximum storages
from SRPSIM results were converted to annual maximum elevations by the LAD, The
elevation storage relationship for 1981 and the projected sediment accumulation over time
to the year 2040 were determined. The elevation storage relationship for the year 1995 was
then interpolated between these elevation storage bounds.

Based upon the resulting annual maximum elevations, an elevation frequency relationship
was determined between elevations 1955 and 2151 for the 1995 demand using interpolated
sediment accurnulation for the year 1995, as shown on Figure 13. The resulting annual

12 During 24 of these years SRPSIM results indicated a "spill” from Modified Roosevelt Dam. In 1992 the simulated water

surface elevation reached 2151 without a "spill” occurring.

13 The 1 years do not include Water Year 1937 in which simulated "spills” occurred from Modified Roosevelt Dam and the
Verde reservoirs, since (per footnote 6) the "spill" from Modified Roosevelt Dam was insignificant.
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maximum elevations are shown on Table 12, along with their ranking and relative plotting
position (median plotting position) for all events which did not "spill".

Note: the relative severity of any event which reached elevation 2151 (the top of the
water supply pool) was not determined by this procedure since SRPSIM is a monthly
simulation model. Therefore, the years in which the annual maximum elevation reached
2151 are listed in Table 12, but no plotting position is attached. The maximum elevation
and relative plotting position for each of these years were determined using short time-
interval routings (at=6 hours), and are discussed in part "D, OUTFLOW/ELEVATION
FREQUENCY RELATIONSHIPS" in this chapter.

C. WATER CONTROL PLAN FORMULATION
Water control plans for regulating the flood control pool {elevation 2151 to 2175) at
Modified Roosevelt Dam were formulated within guidelines of generalized objectives, as
well as specific constraints. Each plan was then tested to determine if the design criteria
(see Section 5, Design Flood Evaluation, under this topic) were met; the plans were adjusted
to conform to these criteria as necessary. Scheduled releases for each of the water control
plans are presented in Table 4.

Note: the water control plans presented within this report, especially the Recommended
Plan, conform with the various release mechanisms provided by the Bureau of Reclamation
designers for Modified Roosevelt Dam. Accordingly, steps include a hydroelectric turbine
capacity of 2200 f2/s, a River Outlet Works capacity of 12,200 f2/s, and a limitation of 41,000
f/s on the right spillway when making releases without the use of the left spillway. However,
there may be some revision to these release capabilities. For example, the turbine capacity
varies with head and had not yet been established, and long-duration releases exceeding 25,000
f/s should not be made from the right spillway alone. It has never been the position of the
Los Angeles District to instruct the operators of Modified Roosevelt Dam on the means of
making flood releases, but rather our objective has  been to establish the release steps in a
sequence which is compatible with the outlets as well as with beneficial aspects of the operation
(e.g. hydropower production),
As a consequence, the water control plan schedules presented within this report (Table 4)
include releases for ranges of water surface elevations, but do not specify the facilities by which
these releases must be made. Furthermore, in the discussion in Chapter IIl, Section C,
concerning the formulation of the water control plans, general recommendations are made for
the purpose of example only, to present.a means by which the scheduled releases might be
made. Based upon further testing of the turbines and the River Outlet Works, along with ad hoc
conditions, the operators of Modified Roosevelt Dam will select the best means of making the
scheduled releases during periods when the lake level is > elevation 2151, the top of the water

supply pool.

1. Objectives.
a. To minimize downstream damage: however, since no economic
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“analysis will accompany the plan evaluations, this objective can only be qualitatively
considered.

b. To minimize flood releases during small events, yet maintain a high
level of flood protection.

¢. To minimize flood releases during events in which high outflows from
the Verde River and/or the downstream intervening area are occurring.

d. To "waste" as little water as possible while making flood releases:
limit flood releases to rates at which turbines below Modified Roosevelt Dam, Horse Mesa
Dam, Mormon Flat Dam, and Stewart Mountain Dam can still be utilized when
encroachment into the flood control pool is not severe.

2. Constraints. Constraints, herein, are factors which limit or affect the flood
control release capability, Design constraints are discussed in Section 5. Design Flood
Evaluation, of "C. WATER CONTROL PLAN FORMULATION", in this chapter.

a. In general, the downstream bridge capacity is > 180,000 ft*/s (refer
to Table 7 for a summary of downstream channel capacity and to Figure 18 and Plate 10
for a graphical representation of bridge discharge capacity. There are several bridges (at
Gilbert Road and 35th Avenue) with considerably less capacity, and there are dip crossings
(in-grade) with much smaller capacities, which are not reasonable operational targets
because they would flood from necessary releases and/or "spills" from the Verde River
reservoirs (approximately 1 year out of 3, i.e. 34 "spills" in 105 years of simulation, see
prevxous discussions).

b. The Verde River reservoirs have no dedicated flood control space,
consequently the minimum discharge during the reservoir demgn flood, the SPF, is 180,000
ft*/s and the minimum discharge during the 100-year flood is approximately 160,000 ft3/s
(Figure 14 2 presents the peak discharge frequency curve for Bartlett Dam.) These flow
rates would be the result of releases from Bartlett Dam and runoff from the area
downstream of Modified Roosevelt Dam and Bartlett Dam, with NO release from Mochﬁed
Roosevelt Dam,

c. The capacity of the Salt River System hydropower turbines varies
from 1900 ft*/s at Stewart Mountain Dam, to 2200 ft*/s at Modified Roosevelt Dam, to 6500
ft>/s at Horse Mesa and Mormon Flat dams. Therefore, any release from Modified
Roosevelt Dam which exceeds 1900 ft*/s results in marginally "wasting" water.*

d. Releases from Modified Roosevelt Dam which exceed the capacity
of the River Outlet Works (ROW), estimated to be 12,200 ft*/s, must initially be made from
the north (or right) spillway.

e. Releases from Modified Roosevelt Dam which exceed 39,500 ft’/s
(33,000 ft3/s will pass through the Horse Mesa tunnel gate, and the remainder, an additional
6500 ft*/s, can be passed with all four generating units on line), may result in generator
shutdowns due to 115 KV insulator flashover.

f. Releases exceeding 53,100 ft*/s from Modified Roosevelt Dam
(41,000 ft3/s from the right spillway, 10,000 ft®/s from the ROW, and 2100 ft*/s from the

h Constraints listed in this item, "¢”, through item "j" are taken from SRP correspondence, and were used to formulate the water
control plans.
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turbine) may require use of left spillway, resulting in 115 KV insulator flashover.”

g. Releases exceeding 60,000 ft*/s will begin to jeopardize the Horse
Mesa lower access road pile wall investment (approximately $2.5 million in 1991).

h. Releases exceeding 70,000 ft3/s will result in ungating the north
spillway at Horse Mesa (37,000 ft*/s) and the tunnel gate (33,000 ft’/s) at Horse Mesa,
resulting in generating unit shutdowns and jeopardizing the roof of the Horse Mesa
powerhouse #2.

i. Releases exceeding 85,000 ft*/s will result in loss of 400 linear feet
of the Horse Mesa lower access road. All Horse Mesa generators would likely be shut
down. Significant structural damage to power plants and loss of all hydroelectric generation
capability increases dramatically.

j. Releases exceeding 110,000 ft*/s would result in the downstream
water surface elevation behind Horse Mesa Dam encroaching more than 1 foot onto the 5-
foot high parapet wall.

k. Releases, in combination with local downstream runoff, cannot
exceed 150,000 ft*/s, the discharge capacity of the spillways for the lower Salt River dams.

3. Plan 9. This category of water control plan is based upon the regulation
plan originally associated with Modified Roosevelt Dam without Cliff Dam, and referred to
as Plan 9 during CAWCS (please refer to Chapter I, "INTRODUCTION" for a discussion
of Plan 9 and Plan 6). That water control plan essentially called for:

- flood control releases equal to inflow, for inflows < 25,000 ft*/s, and
- flood control releases = 25,000 ft*/s for inflows > 25,000 ft*/s,

Two variations of this plan were evaluated, P925K which rigidly specified the releases
described above and is solely a function of inflow, and P9OPI, which called for the same
releases, but attempted to minimize the SPF peak discharge at Granite Reef Dam (target
= 180,000 ft3/s). The target was achieved through real-time operation, relying on accurate
collection and interpretation of downstream runoff data as well as releases from Bartlett
Dam, and minimal reaction time to implement decisions on limiting releases from Modified
Roosevelt Dam.

4. Plan 6. This category of water control plan was designed to conform to the
objectives and constraints listed in the preceding Sections 1 and 2 of "C. WATER
CONTROL PLAN FORMULATION". Of special interest were the concepts of minimal
flood control release during small events or during the early stages of a flood event, and
compliance with the constraints listed. An attempt was made to provide a schedule of flood
control releases which was more flexible (provided a greater range) and which reacted to
the severity of the inflow event. Again, two variations were developed, P60P1, a stepped
increase plan which rigidly increases outflow as flood space diminishes and is based entirely
on water surface elevation, and P60P2, a stepped increase plan which follows the identical

3 Due to the increasing severity of potential problems ascribed to releases exceeding 53,100 £13/s, releases exceeding this

amount were not considercd as viable options for initial formulation of water control plans. If the water surface clevation at Roosevelt
Lake exceeds 2175, the top of the flood pool, releases excecding this amount will be initiated to maintain the safety of the structure,
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- initial schedule, but which attempts-to minimize the SPF, and offsets the increased storage
resulting from real-time operation by increasing the scheduled release for elevations > 2172,
5. Design Flood Evaluation,

a. Reservoir Design Flood: Standard Project Flood (SPF) - Top of Flood
Pool, Elevation 2175 fr. NGVD. The flood control allocation for Modified Roosevelt Dam
was established by determining the maximum water surface elevation resulting from routing
the SPF (generated for the Salt River below the Verde River confluence) through the SRP
system of reservoirs, as presented in the 1982 CAWCS Hydrology Report. The maximum
flood pool allocation for Modified Roosevelt Dam was determined for Plan 6 (please refer
to Chapter . INTRODUCTION, A. BACKGROUND, 4. Plan 6 of this report) which
included a flood control component on the Verde River, and limited the peak discharge at
the confluence of the Salt and Verde Rivers to 50,000 ft3/s. Based upon the resulting
allocation, the Federal Government acquired land behind Modified Roosevelt Dam up to
elevation 2175, the top of the flood control pool, plus 300 linear feet (horizontal). Because
of this limited acquisition, the water control plan for the authorized project cannot result
in a water surface elevation which exceeds 2175 during the SPF routing. Hence, all water
control plans were "tuned" such that this criterion was met. As discussed in the 1982 report,
the initial water surface elevation for routing of the SPF was established as the top of the
water supply pool, elevation 2151. Based upon SRPSIM results (see Section 3, "Spilling
Frequency" of "B. SALT RIVER PROJECT SIMULATION MODEL.." in this chapter), the
probability of the water surface being at this elevation or higher is approximately 23.8 % for
any year: The discussion of the selection of thé Recommended Water Control Plan in this
chapter (Section E) contains a tabulation of the maximum SPF water surface elevation
based upon HEC-5 simulations for each water control plan.

b. Evacuation Time. The environmental analysis completed for the
authorlzed project was based upon an evacuation of the flood control pool within a 20-day
period daring the SPF. As a consequence, each water control plan was tested to ensure that
the flood control pool was emptied (drawn down to elevation 2151) within 20-days.during
simulation of the SPF. To comply with this criterion, the release schedules for plans P60P1
and P60OP2 were modified during falling stages so that higher releases were maintained as
the reservoir was evacuated. These modifications are included in Table 4. The simulations
of the SPF routing at Modified Roosevelt Dam are presented on Figures 16-1 through 16-4,
and the resulting flows at Granite Reef Dam are presented on Figures 17-1 through 17-4.

c. Spillway Design Flood: Inflow Design Flood (IDF} - Maximum
Allowable Water Surface Elevation, 2218 ft. NGVD. The final design criterion evaluated was
routing of the spillway design flood (IDF), The IDF was developed by the USBR, and in
the case of Modified Roosevelt Dam, is equivalent to the Probable Maximum Flood (PMF)
per USBR Technical Memorandum No. TR-222-1. The IDF was used to size the spillway
and embankment for Modified Roosevelt Dam. Because the initial design water surface
elevation for the IDF was 2151% (the bottom of the flood control pool), the maximum

16 The USBR and the Corps of Engineers refer to their spillway design flood as the Inflow Design Flood or IDF.

17" This clevation is based on USBR hydrologic design criteria used to design Modified Roosevelt Dam.
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water surface elevation resulting from routing of the IDF was affected by the water control
plans. Hence, the IDF was routed through Modified Roosevelt Dam for each water control
plan to determine the ensuing maximum water surface elevation. Since two of the plans,
P9OPI and P60OP2, are real-time operational plans with a maximum downstream target
(180,000 ft*/s), proper evaluation required a coincident flood on the Verde River and
downstream tributaries. Hence, the simulation between elevations 2151 and 2175 for these
two real-time plans was done based upon not exceeding the downstream target discharge,
and with a contemporaneous flood equal to the SPF component on the Verde River.
Releases were scheduled to ensure that another constraint, the limiting discharge capacity
of the downstream spillways (150,000 ft*/s at Horse Mesa Dam and Mormon Flat Dam) was
not exceeded. Contemporaneous IDF inflow to the three downstream Salt River reservoirs
was included in the flood routing, and the maximum release plus local inflow to Horse Mesa
Dam and Mormon Flat Dam was limited to 150,000 ft*/s. IDF routings at Modified
Roosevelt Dam for each water control plan are displayed on Figures 19-1 through 19-4, and
at Horse Mesa Dam, Mormon Flat Dam, and Stewart Mountain Dam on Figures 20-1
through 20-3 for the Recommended Water Control Plan. The maximum water surface
elevation for each of the flood routings is included in the tabulation in Section E of this
chapter under part 2, Selection.

D. OUTFLOW/ELEVATION FREQUENCY RELATIONSHIPS

In order to provide sufficient information for agencies and interested parties whose
responsibilities include (e.g.) management of the floodplain and road/bridge construction,
and to provide sufficient information for more complete understanding of the impacts and
limitations of flood control at Modified Roosevelt Dam, outflow frequency relationships
developed within this study framework are included for the downstream SRP reservoirs -
Stewart Mountain Dam and Bartlett Dam. The outflow frequency relationship for Bartlett
Dam in this study is INDEPENDENT of the water control plan for Modified Roosevelt
Dam, while the outflow frequency relationship for Stewart Mountain Dam is directly
DEPENDENT on the water control plan. Thus, only one set of outflow frequency
relationships for the downstream dams will be presented: the singular relationship for
Bartlett Dam and the relationship for Stewart Mountain Dam which reflects the
Recommended Plan,

Outflow frequency relationships and elevation frequency relationships for Modified
Roosevelt Dam are intertwined. Figure 21 is a schematic presentation of the analytical
process used to determine elevation/outflow frequency relationships for Modified Roosevelt
Dam. Although elevation frequency relationships for the entire spectrum of probabilities
will be presented, outflow frequency for Modified Roosevelt Dam (hence for Stewart
Mountain Dam also) will only be presented for flood releases, i.e. for elevations > 2151.
Therefore, the probability at which flood control releases begin is equivalent to the
probability of Theodore Roosevelt Lake 2 elevation 2151, or 23.8% per year (probability
= ,238) as previously discussed in Section 3, "spilling frequency" within part "B. SALT
RIVER PROJECT SIMULATION MODEL (SRPSIM)" in this chapter.

Elevation frequency relationships for Modified Roosevelt Dam are important for many
reasons including determination of frequency of "spilling" (i.e., exceeding the top of the flood
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. control pool) and frequency of inundation of property above elevation 2175. In addition this
information provides a baseline for evaluation of environmental aspects of flood control
regulation. No elevation frequency relationships were required for the remainder of the
SRP dams and are not addressed in this study.

1. Period-of-Record Analysis (POR). The POR analysis referred to in this
section INCLUDES the results of SRPSIM presented previously in this chapter. In addition
the POR examined draws upon the SRPSIM screen of the simulated monthly operation of
the entire project during the years 1889 to 1993 to determine in which months and years
water would be "spilled" or wasted over Granite Reef Dam. Based upon that screen, "spills"
during 34 years of those 105 years were evaluated. During 34 of those "spill" years water
released from Bartlett Dam was wasted (see Figure 4-3 for a chronology of maximum water
supply space filled each year at Bartlett Reservoir). Within those 34 years, there were 23
coincident years when water released from Stewart Mountain Dam (based upon Modified
Roosevelt Dam releases) also was wasted (Figure 4-1 shows a chronology of the maximum
water supply space filled each year at Theodore Roosevelt Lake). For each of these "spill"
years the HEC-5 Simulation of Flood Control and Conservation Systems model was utilized
by the LAD to evaluate the maximum outflow from the SRP dams and the resulting
discharge at Granite Reef Dam.'® The initial storage for each of these simulated "spills"
was taken from SRPSIM (EOM storage). The EOM storage for the month preceding the
"spill” was inserted into the HEC-5 model for each SRP reservoir. Table 12 lists the years
with "spills” within the simulated POR. Starting storage for SRP reservoirs used in POR
simulations are listed in Appendix E, the SRPSIM summary results.

' a. Outflow Frequency.

(1) MODIFIED ROOSEVELT DAM. The largest events during the

23 POR "spills", i.e. the month during each of those 23 years which produced the largest
outflow, were simulated using HEC-5 to determine the maximum outflow/elevation for each
watér control plan, as described previously. These maximum values were derived by
incorporating the coincident inflow to Horseshoe Dam and Modified Roosevelt Dam along
with local tributary inflow downstream of these dams, estimated from overlapping periods
of streamflow record (see Figures 1 and 2), and approximately equal to the ratio of the
intervening area to the total basin area, 8 %. When local inflow was known, based upon
computations made for the 1982 CAWCS Hydrology report, it was input directly. The
results were NOT SENSITIVE to local inflow hydrographs. The maximum outflows were
then ranked from 1 to 23 and ordered and assigned median plotting positions based upon
a 105-year length of record. These discharges were then plotted on log-discharge probability
paper, and regulated discharge frequency curves were constructed which corresponded to
the scheduled releases and were coordinated with the elevation frequency relationships (See
Figures 11 and 12 which present these relationships for the Recommended Plan, The

1% The flood hydrographs for each of these POR events were routed from Granite Reef Dam 1o the Gila River confluence
for the Recomniended Plan only. This channel routing is discussed later in pant F of this chapter.

1% The total drainage area of the Salt River at Granite Reef Dam is approximately 12,600 sq.mi., while the intervening area
downstream of Horseshoe and Modified Roosevelt dams is more than 1000 sq.mi. Therefore, the ratio of the intervening tributary area
to the area upstream of these dams is approximately 8%.
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discussion of elevation frequency relationships is included in a subsequent Section, b.
Elevation Frequency - Modified Roosevelt Dam). A tabulation of the POR outflows for each
water control plan is included in Tables 5-1 through 5-4. Figures 24-1 through 24-7 present
a graphical portrayal of flood routing for the five largest simulated historical "spills" for plan
P60OP2.

(2) STEWART MOUNTAIN DAM. In general, during flood events,
water that is released from Modified Roosevelt Dam, along with tributary inflow, is passed
directly through Stewart Mountain Dam. These releases can be anticipatory of the actual
arrival of flow from the upstream dams, hence there may be no lag. In the same manner
as described in the preceding, the maximum Stewart Mountain outflows for each plan were
computed for the 23 "spill" years, then ranked, ordered, and plotted on log-discharge
probability paper, using median plotting positions computed for a 105-year period. Tables
5-1 through 5-4 present a summary of these POR outflows. The simulated maximum inflow
and outflow for Stewart Mountain Dam are nearly identical for large flood events due to
the limited amount of storage.

(3) BARTLETT DAM. Discharges from Bartlett Dam were
determined using the HEC-5 model, and are a function of Horseshoe Dam releases/spills
routed to Bartlett Dam, local tributary inflow, and outflow-elevation-storage characteristics
of Bartlett Dam. The maximum Bartlett Dam outflows were computed for the 34 "spill"
years, then ranked, ordered, and plotted on log-discharge probability paper, using median
plotting positions computed for a 105-year period. Tables 5-1 through 5-4 present a
summary of the POR simulated outflows. Whike.Bartlett Dam operation was included in
the simulation of each POR "spill" for all four plans in order to determine the hydrographs
at Granite Reef Diversion Dam, the outflow frequency relationship for Bartlett Dam was
singular, i.e. it was identical for each plan, therefore it was determined only once. The
simulated maximum inflow and outflow for Bartlett Dam are nearly identical for large flood
events due to the limited amount of storage.

(4) GRANITE REEF DIVERSION DAM. Since Granite Reef
Diversion Dam has almost no storage, during flood operations, when water is not diverted
to the Arizona Canal or the South Canal, the inflow and outflow relationships are identical.
The maximum outflow (inflow) to Granite Reef Diversion Dam was determined using the
HEC-5 model of the SRP system, which routed POR inflows through the Salt and Verde
river reservoirs, and combined the outflows, including estimated intervening flows, at the’
confluence, and then routed the combined flows to Granite Reef Diversion Dam, The
maximum inflows were computed for the 34 "spill" years, then ranked, ordered, and plotted
on log-discharge probability paper, using median plotting positions computed for the 105-
year period. The POR simulation results for each of the water control plans are included
in Tables 5-1 through 5-4.

b. Elevation Frequency - Modified Roosevelt Dam. POR simulated
routings for each of the 23 "spills" were performed for all four plans. The maximum
resulting water surface elevations were then ranked from 1 to 23 and ordered and assigned
median plotting positions based upon a 105-year length of record. These sets of 23
maximum elevations for each plan were then plotted on linear frequency paper, and
combined with the annual maximum simulated elevations from SRPSIM for the events
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“rankedfrom 24 to 105.% Tables 5-1.through 5-4 list the maximum water surface elevation

and plotting position for each of the simulated 23 events which spilled, for each water
control plan, while Table 12 lists this information for the events which did not spill.

2. Synthetic Flood Analysis (Balanced Hydrographs). To aid in determining
discharge- and elevation- frequency relationships, synthetic-flood hydrographs developed
from recorded and estimated observed inflow to Modified Roosevelt Dam and Horseshoe
Dam were used. The derivation of these synthetic flood hydrographs has been presented
in Section 4, "Balanced Hydrographs”, in part "A. INFLOW VOLUME FREQUENCY,
1889-1993" of this Chapter.

a. Determination of Starting Storage The key to obtaining representative
results using synthetic flood hydrographs for systems with carryover storage is the starting
storage in the reservoir at the beginning of the simulation. In the case of the SRP system
there are 6 reservoirs, which amplifies this problem.

Reservoir inflow and initial storage are generally independent parameters, although there
may be some serial correlation at a low-level. As a consequence, application of the total
probability theorem is theoretically the proper approach to determine the impact of initial
storage upon reservoir outflow, i.e. developing outflow frequency relationships based upon
all the possible combinations of starting storage and inflow.” However, there are usually
rational alternatives to the "complete" solution, which are logically supported and produce
reasonable results. For example, reservoir systems often have characteristic operating rules, -
and runoff may have a seasonal or predictable nature which permits estimation of the
combination of starting storage with large runoff events for simulation purposes. These
types of "typical" or representative situations may be inferred from observed events and
bolstered by sensitivity analyses. In the case of the SRP system, determination of initial
reservoif conditions to be used in conjunction with synthetic flood hydrographs was
accomplished using the following procedure:

(1) The lower Salt River reservoirs (i.e., below Modified
Roosevelt Dam) are typically operated for hydropower generation, including pumped-back
storage, and are maintained at or near normal water surface elevation (NWS) whenever
possible. Some evacuation of space may be made in advance of a flood to accommodate
local inflow. SRPSIM results indicate that the long-term average storage for the lower Salt
River reservoirs is approximately 350,000 ac-ft; the total storage capacity at NWS of these
reservoirs is approximately 373,000 ac-ft. Based upon this information, the starting storage
for the lower Salt River Reservoirs was set at approximately 90%, .to allow for drawdown
prior to forecasted inflow.

(2) The total storage available in the Verde River reservoirs, at
NWS is approximately 310,000 ac-ft. Large inflow events usually fill any space remaining

20 The reader is reminded that the SRPSIM annual maximum water surface elevations for the events which did not fill the

water supply pool are independent of any water control plan. Hence they are identical for each plan.

Th|s could be accompllshed using some brute force process such as Monte Carlo, but would require time-consuming reservoir
rouling processes in each mix of inflow and storage. Alternative procedurcs, involving integration of a range of simulated events linking
a series of initial storages/clevations; each with a range of probability, combined with the probability of each of the nominal inflow events
are comprehensive, but unachievable within ordinary study confines,
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in the Verde River system and spill. Operation often involves anticipatory releases, based
upon forecasted inflow, in order to maintain the system integrity and reduce downstream
peak discharge. The initial storage on the Verde system is less sensitive than storage in
Theodore Roosevelt Lake because of the relative ratio of inflow volume to storage. As a
consequence, the Verde River reservoirs "spilled” in 34 of the 105 years based upon
SRPSIM results (32% of the years) compared to 23 years (21.9%) for Modified Roosevelt
Dam. Figures 4-1 through 4-4 depict the chronologic sequence of annual maximum storage
(in % of space filled) for Theodore Roosevelt Lake, Horseshoe Reservoir, and Bartlett
Reservoir, )

(3) The NWS elevation behind Maodified Roosevelt Damis 2151,
which corresponds to approximately 1,610,000 ac-ft of storage space (current sediment
survey). Based upon SRPSIM EOM data from the 105-year simulation period, the
simulated storage at Theodore Roosevelt Lake has ranged from almost dry (14,700 ac-ft in
1900 and 1902-1904%) to full during many periods (see Figure 4-1, annual maximum %
space filled). Thus the impact of starting storage in Theodore Roosevelt Lake for synthetic
flood simulation can be extreme.

(4) However, another means of estimating starting storage for
the Verde River reservoirs and for Theodore Roosevelt Lake was available from SRPSIM
results. Volume frequency relationships could be developed for 1-, 2-, and 3-month "spills"
for the 105-year simulation period based upon SRPSIM output. To accomplish this, the
annual maximum "spill" for these durations was extracted from the yearly summaries
(Appendix E), converted to flow rates, ranked, ordered, and plotted on log-discharge
probability paper.

The volume of "spilled" water downstream of Bartlett Dam is independent of any water
control plan for Modified Roosevelt Dam. In addition, the volume of water "spilled” from
the Lower Salt River dams and over Granite Reef Diversion Dam is also independent of
the water control plan for durations typically exceeding 10-days. Therefore, synthetic floods
could be routed through the SRP dams using HEC-5 in a feed-back process to determine
the starting storage which reproduced the "spill" volume downstream. These starting
conditions could then be attached to into each synthetic flood, and used to compute peak
flows for each of the water control plans. Table 6 lists the starting storages developed in
this feed-back process which produced volumes which were consistent with SPRSIM results.
These starting storages were determined using only the 3-month volume of "spills" from the
SRPSIM results for computational ease. Since the synthetic flood hydrographs developed
for inflow to the SRP system represented a duration of flow for each nominal frequency for
90-consecutive days, they could be compared to the 3-month SRPSIM "spill" from the lower
Salt River reservoirs (Stewart Mountain Dam), Bartlett Reservoir, and Granite Reef
Diversion Dam. Because the "average" flow is an output from the HEC-5 model, the 90-day
volume of water "spilled" at each location specified above was directly available, The 90-day
volumes from the synthetic hydrographs were easily compared to the SRPSIM 3-month

22 1o emphasize the variability of storage, Rooscvelt Lake was essentially dry at the beginning of the December 1904

(SRPSIM), and nearly full by the end of March 1905. In April of that year more than 600,000 ac-ft of water were "spilled” from Modified
Roosevelt Dam.
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~-volumes by plotting the HEC-5 volume (adjusted to flow rates) with the nominal frequency
" of each synthetic flood on the log- discharge probability paper with SRPSIM POR results for
each of the 3 locations. Starting storages were adjusted until the synthetic flood hydrograph
results reproduced the POR results. Figures 23-1 through 23-3 present a comparison of
SRPSIM POR data to adjusted synthetic flood hydrograph results. This calibration process
assured that the BHFs reproduced long-duration "spills” from the SRP system, However,
peak flows resulting from this process were yet very dependent upon the combination of
initial reservoir storage and the shape of the synthetic flood hydrograph. Since the pattern
hydrograph used was the 1993 flood with the peak in the initial stage of the event, the
subsequent synthetic flood hydrographs were similar. Consequently, space available in the
SRP reservoir system at the beginning of these synthetic flood routings often was capable
of storing or attenuating the peak inflow. The variability of the storage space and its affect
on the maximum water surface elevation and peak outflow for very large events (> 100-yr)
diminished (see Figures 22-1 and 22-2 which compare the starting storage assumption to a
"full" reservoir condition and to the POR maxima on a probabilistic basis). Rather than
read just the "shape" of the synthetic flood hydrographs or adjust other parameters to assure
agreement between POR maxima and routed synthetic flood maxima, the calibration process
based on volumes alone was used. However, because the purpose of utilizing synthetic
floods was to augment POR results, the synthetic floods routing results were only used to
estimate the rare events, for which extrapolation from POR results would be necessary. All
frequency analyses performed to determine reservoir elevation, reservoir outflow, and
combined regulated downstream runoff utilized POR and synthetic flood routings, and both
sets of data are provided on the appropriate figures.

b. Flood Routings. The starting storages listed in Table 6 were input
into the. HEC 5 simulation models for each of the water control plans and outflow/elevation
at Modlfzed Roosevelt Dam, along with outflow from Stewart Mountain Dam, Bartlett Dam,
and Granite Reef Dam were generated for each frequency flood, The discharges were then
plotted on log-discharge probability paper along with the POR results previously discussed.
In a similar manner, the elevations for Theodore Roosevelt Lake were plotted on linear
probability paper with the POR results. Figures 25-1,-2,-3 through 28-1,2-,-3 present the
flood routings for the 100-, 200-, and 500-year floods for each water control plan.

3. Combined Results. Graphical interpretations of the simulated POR and
synthetic flood hydrograph data were made to determine outflow- and elevation-frequency
relationships. The results for all four plans are summarized in Table 1.

The graphical interpretation of discharge frequency relationships for Modified Roosevelt
Dam are shown on Figures 11 and 12 for P6OP2.

The elevation frequency curve for Modified Roosevelt Dam involved construction of a
smooth curve from the combined POR and synthetic flood simulated water surface elevation
data for elevations above 2151 ft, NGVD, the bottom of the flood control pool. Elevation
frequency values were coordinated with outflow frequency values to ensure that the
scheduled outflow had the same frequency of exceedance as the corresponding elevation,
Figure 13 displays the elevation frequency relationship for the Recommended Plan.

The peak outflow frequency curve for Stewart Mountain Dam resulting from the
Recommended Plan was constructed graphically to fit both the POR and synthetic data, and
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is shown on Figure 14-1. In a similar manner, the peak outflow frequency curve for Bartlett
Dam was constructed graphically to fit the plotted data, and is shown on Figure 14-2.
Figure 15-1 displays a graphical discharge frequency curve for the Salt River at Granite Reef
Diversion Dam, based upon POR simulations as well as synthetic flood simulations.
Volumetric information for the Salt River below Stewart Mountain Dam (based upon the
Recommended Water Control Plan), resulting from SRPSIM results is included on Figures
34-1 through 34-3, while volumetric information for the Verde River below Bartlett Dam
is included on Figures 35-1 through 35-3.

E. WATER CONTROL PLAN SELECTION
Since no economic evaluation was performed for the water control plans, differentiation
between various plans was based on subjective criteria. The basis for, and selection of the
Recommended Water Control Plan is presented herein,
1. Criteria

a. Frequency of Exceeding Elevation 2175. Elevation 2175 is the top of
the flood control pool at Modified Roosevelt Dam. Exceeding this elevation can result in
inundation of private property adjacent to the reservoir, and should be avoided, if possible.
Figures 29-1 through 29-4 compare the elevation frequency results from the POR
simulations for each water control plan.

b. Water Control Plan Flexibility. The water control plans evaluated
were in two separate categories - fixed release plans (P925K and P9OPI), and stepped
release plans (P60P1 and P60OP2). As presented in the Water Control Manual, deviations
from the Recommended Water Control Plan are permissible when changing conditions
make it expedient to operate in a manner which varies from that schedule. The stepped
release plans are inherently more flexible because they react by design to changing
conditions at Modified Roosevelt Dam -

+ scheduled releases are minimized during small flood flows and/or when a large
percentage of the flood space is available

- progressively larger releases are scheduled as available flood space becomes
limited

+ releases are scheduled to take advantage of hydroelectric power generation
capability of the Salt River system, minimizing the "wasted” water, while maintaining
sufficient flood space to control the reservoir design flood (SPF).

In addition, two of the water control plans are "real-time" plans, in which scheduled releases
are a function of reservoir stage as well as releases from Bartlett Dam and intervening
runoff.

c. Downstream Peak Discharge The "real-time" plans (P9OP1, P60OP2)
attempt to limit the combination of flows, including releases from Modified Roosevelt Dam
which are passed through Stewart Mountain Dam, to 180,000 ft*/s at Granite Reef
Diversion Dam. All four plans investigated limit the 100-year discharge at Granite Reef
Diversion Dam to 175,000 ft*/s, which is less than the discharge capacity of the majority of
the bridges across the Salt River (see Figure 18). Because of the absence of Cliff Dam (see
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Chapter I, "INTRODUCTION", under "BACKGROUND"), discharges in excess of the
downstream bridge capacity result for less frequent flood events. There are existing
facilities, as well as proposed future facilities, e.g. the Rio Salado project, which will suffer
damage during events with peak discharges less than 180,000 f*/s. However, based upon
simulation of the POR, operating to prevent damage to these facilities is impractical without
flood protection on the Verde River. Figure 14-2 includes a peak discharge frequency curve
for the Verde River below Bartlett Dam, exclusive of the contribution from the Salt River
watershed.
d. Salt River Project (SRP) System Operation.

(1) MINIMIZING DAMAGE. Previously in Chapter III,
"TECHNICAL ANALYSIS", under part "B. WATER CONTROL PLAN FORMULATION",
discharges at which damages to the SRP system begin or threaten were discussed. The
stepped release plans result in lower water surface elevations during large flood events (see
Table 4), hence less frequent damaging flow over the spillways.

(2) MAXIMIZING BENEFITS. Flood control releases which are
necessary to ensure the safe passage of floodwater through Modified Roosevelt Dam can
be utilized by the operators of the SRP system to generate hydropower under controlled
conditions. Hydropower generating capacity ranges from 6500 ft*/s at Horse Mesa and
Mormon Flat dams to 2200 ft3/s at Modified Roosevelt Dam to 1900 ft3/s at Stewart
Mountain Dam. Because of the disparity in turbine capacity, releases which exceed 1900
ft*/s result in some "wasting" of water, i.e, water released at a higher rate is bypassed at
Stewart Mountain Dam, thus it does not produce as much hydropower as if it could have
remained in storage and been released later. The stepped increase plans attempt to limit
this waste using a release schedule "tuned" to controlling the SPF with increasingly larger
flood releases, postponing turbine bypass as much as possible.

: 2. Selection. The Recommended Water Control Plan is P6OP2, the stepped-
release, real-time plan. This water control plan provides the best mix of minimizing the
frequency of exceeding the top of the flood control pool, maximizing operational flexibility,
minimizing downstream discharges during large flood events, minimizing damaging releases
within the SRP system, and maximizing hydropower generation during flood control
regulation. A summary comparison of the Design Flood routings and operational aspects
for the various plans follows:




WATER CONTROL PLAN P60P1 P60P2’ P925K POOP1 .
COMPARISONS

Design Floods:!

SPF PEAK at Confluence 219,000 193,000 205,000 180,000
Maximum Design Qutflow 39,500 53,100 25,000 25,000
Maximum Design W.S.EL 2174.57 217477 217341 2174.58
Maximum IDF Outllow 150,000 150,000 150,000 150,000
Maximum IDF W.S.El 221739 2217.60 2216.43 2217.50
Flood Pool Frequenr:y2 4.4-yrs 4.4-yrs 4.4-yrs 4.4-yrs
Spilling I*“re:quo::ncy3 200-yrs 250-yrs 166-yrs 166-yrs

100-yr Release 39,500 39,500 25,000 25,000

100-yr Discharge at the Confluence 175,000 175,000 175,000 175,000

Operational Aspects;

type operation stepped  stepped outflow=inflow outflow=inflow
releases releases inflow<25,000°  inflow<25,000°
real time operation no yes no yes .
downstream objective no <180,000° no <180,000°
flexibility yes most limited limited
hydropower consideration maximizes utilizes fully no no
system damagc4 none minimum none none

* RECOMMENDED WATER CONTROL PLAN
! All Design Discharges are in ft*/s.
2 Flood Pool Frequency refers to the frequency at which elevation 2151, the top of the water supply pool
gbottom of the flood control pool), is exceeded.

Spilling Frequency refers to the frequency at which elevation 2175, the top of the flood pool, is exceeded.
4 None of the water control plans will result in system damage within the flood pool, but damage will ensue
with increasing elevations/releases. Since the Recommended Plan minimizes the frequency of exceeding the
flood pool, it minimizes the frequency of damaging releases.
3 Discharge in {t°/s.

Comparisons of elevation frequency information and outflow frequency information at
Modified Roosevelt Dam for the water control plans are included in Figures 29-1,-2,-3,-4
through 33-1,-2,-3.

Discharge/elevation frequency relationships at Modified Roosevelt Dam and discharge
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- frequency relationships at Granite Reef Diversion Dam for the water control plans are
compared in Table 1. Peak discharge/elevation frequency curves are presented on Figures
13,14-1, and 15-1; volume frequency curves for the Salt River below Stewart Mountain Dam
are shown on Figures 34-1,-2,-3 for the Recommended Water Control Plan.

3. Viability of the Recommended Plan Results. The releases scheduled for
each step are consistent with LAD understanding of the operational aspects of Modified
Roosevelt Dam, including types and capacities of various outlet/bypass features, best use
of these features, and releases at which damage to SRP system facilities is impending.
During emergencies, or during occasional extended time periods (based upon known
aberrant conditions®), it may be advisable or become necessary to operate Modified
Roosevelt Dam in a manner which is inconsistent with the Recommended Plan.

Note: Deviation from the recommended plan may result in discharge and elevation
frequency relationships which are inconsistent with those presented herein, and may also result
in water being stored above elevation 2151 for longer periods than approved in the EIS.

F. DOWNSTREAM VOLUME FREQUENCY RELATIONSHIPS - SELECTED

WATER CONTROL PLAN, GRANITE REEF DAM TO GILA RIVER CONFLUENCE

1, General, To provide additional information of value to local agencies, and
to regulators of the Salt River, flow duration information has been developed for the Salt
River at Granite Reef Diversion Dam and the Sakt River at the mouth (confluence with the
Gila River) as a part of this study. These relationships include 1-, 2-, 3-, 4-, 5-, 10-, 30-, 60-,
and 90-day durations with Modified Roosevelt Dam in place and operated according to the
Recommended Water Control Plan (P60P2). The development of the volume frequency
relationships is discussed in the following sections of this report.

a. SRPSIM. "Spills" for 30-, 60-, and 90-day durations were available
from this POR monthly simulation (see Appendix E) for the Salt River at Granite Reef
Diversion Dam. These volumes are independent of the water control plan, since early
evacuation of the flood control pool (within 20-days) is the objective of each plan. Hence,
these long duration releases were taken directly from SRPSIM and converted to flow rates
for each duration. The resulting POR 30-, 60-, and 90-day flows were ranked and ordered
and assigned median plotting positions (based upon the simulated 105-year POR), and the
discharges were plotted on log-frequency probability paper. For simplicity these long
duration discharges were not routed to the downstream location, the confluence of the Salt
River with the Gila River.

Note: although there are percolation losses and evaporation losses, as the duration
of runoff increases these losses are minimal; bank return after passage of the peak often
results in a reclamation of much of the lost water,

23 Aberrant conditions refers to temporary conditions which were not addressed within this study, but which may be given

operational priority for a limited time period through mutual agreement betweea the LAD and the USBR.
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b. POR. The 34 largest "spills" at Granite Reef Diversion Dam were
determined through use of 6-hour simulated reservoir/streamflow routing using the HEC-5
computer program. Discharges for maximum 6-hour (referred to as peak flow) duration,
as well as 1-, 2-, 3-, 5-, and 10-day durations were tabulated for each of these 34 events.
The results were ranked and ordered and assigned median plotting positions (based upon
the simulated 105-year POR), and plotted on log-frequency probability paper.

c. Synthetic Flood Analysis (Balanced Hydrographs). Synthetic floods for
the 2-, 5-, 10-, 20-, 50-, 100-, 200-, and 500-year events generated for inflow to the SRP
system were routed and combined at Granite Reef Diversion Dam (see previous discussion
in part "D. OUTFLOW/ELEVATION FREQUENCY RELATIONSHIPS" of this chapter
for details). These discrete frequency hydrographs were then use to compute the maximum
discharge for each duration of interest, and the results were plotted on log-frequency
probability paper using the nominal frequency of each synthetic flood. Smooth curves were
constructed to fit the duration frequency discharges. Figures 15-1 and 36-1 through 36-10
present discharge frequency curves for peak through 3-month durations for Granite Reef
Diversion Dam.

d. Channel Routing. Channel routing parameters, for the Salt River
between Stewart Mountain Dam and Granite Reef Diversion Dam, and for the Verde River
between Horseshoe Dam and Bartlett Dam, and Bartlett Dam and Granite Reef Diversion
Dam, were developed in the study leading to the 1982 CAWCS Hydrology report, and are
republished within this report as Table 8, Channel routing data (cross-sections and water
surface elevations along with Manning’s roughness coefficients, bed slopes, and lengths
between cross-sections) was developed for the Flood Control District of Maricopa County
(FCDMC) and augmented by the LAD Hydraulics’ Section during the course of this study
for the reach of the Salt River between Granite Reef Diversion Dam and the Gila River
confluence. Channel routing in this reach was simulated using two procedures:

(1) STORAGE ROUTING (MODIFIED PULS). Cross-sectional
information was composited into a single 6-hour routing reach (based on travel time
between Granite Reef Diversion Dam and the Gila River for velocities associated with
significant spills/releases) using the total channel storage for a series of discharges. The
storage volumes determined recently were similar to the volumes determined for "ultimate
development” in a 1989 LAD study conducted for FCDMC. Modified Puls routing data for
the reach of the Salt River from Granite Reef Diversion Dam to the Gila River confluence
are shown in Table 11, and on Figure 38-1.

(2) MUSKINGUM-CUNGE. The Muskingum-Cunge routing
technique is an effective and appropriate technique for routing rapidly varying channel flow..
It is a non-linear coefficient method that accounts for hydrograph diffusion based on
physical channel properties and the characteristics of the inflow hydrograph, e.g., shape and
volume. However, this technique is available in HEC-1, but unavailable in HEC-5. Use of
this streamflow routing procedure in conjunction with HEC-5 reservoir routing requires a
data interface to which the HEC-5 hydrographs can be downloaded, and from which these
hydrographs can be uploaded to HEC-1. Such a tool, called the HEC Data Storage System
(DSS), was utilized for that purpose in this study.

A major advantage of the Muskingum-Cunge routing technique is that there is only one time
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‘interval at which the squtlon converges and it is determined internally. The solution at
‘each reach for the internaily’ computed time interval is then converted back to the user-

specified computation interval, prior to subsequent operation. To ensure that the
user-specified "solution" does not produce a cumulative "error" as the routed hydrograph
moves downstream, the user-specified time interval and resulting peak discharge should be
compared to the internally computed values. If the peak outflow is markedly different, the
user-specified time period should be adjusted toward the internal time period. When the
peak discharges compare favorably, the user-specified time period is adequate. In this
application the user-specified time period was 6-hours. The variance between internally
computed discharge and "converted"” discharge was less than 5% and considered acceptable.
Comparison of routed discharges at the confluence indicated some variation in peak flow
between the storage routing technique and the coefficient technique. Because this variation
was small, and because of the additional steps required to incorporate the Muskingum-
Cunge method, storage routing results were determined to be adequate for use in this study,
e. Local Intervening Runoff.
(1) AT GRANITE REEF DIVERSION DAM.

(a) Simultaneous Runoff. In general, coincident local
intervening runoff for most flood events is cumbersome to compute, and requires
operational data for reservoirs (including periodic storage changes during a flood), along
with additional gaged or estimated peak flows on tributary streams. This information was
only available and fully developed for several flood events, e.g. March 1978, December 1978,
and February 1980. Corresponding information on a broader scale is also available for early
periods within the systematic record when concurrent gaged information was available.
Based upon this information, and in lieu of specific knowledge of local intervening runoff
during the majority of the flood events, a factor of 8% of the upstream system inflow was
used to estimate local intervening runoff. This percentage is consistent with the ratio of the
area contributing to the upstream system and the downstream intervening area. Flood
events for which the local intervening runoff had been estimated in more detail were
simulated using the computed runoff and compared to the ratioed runoff with no significant
differences. Thus, the ratio was used for all POR short time-interval routings as well as
synthetic hydrographs.

(b) Non-simultaneous Runoff. Non-coincident runoff to
the Salt River was developed during the hydrologic analysis leading to the publication of the
May 1982 CAWCS Hydrology Report, and is described in Appendix 1 of that report. Local
or intervening runoff can occur simultaneously with releases from the SRP system when it
is a result of the same storm event, or during the same event, but non-coincident with
release from the SRP system. Both of these cases are included in the preceding discussion
and the results are incorporated into the discharge frequency evaluation. In addition the
intervening or local runoff can result from a separate event; in this case it is not addressed
in the reservoir routing analysis.

Local inflow frequency curves were derived for a series of locations along the Salt River
(Appendix 1, May 1982 CAWCS Report) and their impact on peak discharge frequency
relationships was evaluated. These non-coincident local flows affected the mainstem peak
discharge frequency relationships for alternatives which greatly reduced the runoff in the
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Salt River (e.g. for Plan 6 with a proposed target discharge of 50,000 ft3/s). Since the
Recommended Plan has a target discharge of 180,000 ft®/s, the impact of non-coincident
local runoff is minimal. Computations of peak discharge in the Salt River at Granite Reef
Diversion Dam were made to determine the probabilistic impact of these non-coincident
events and are presented in the following tabulation. As shown in this tabulation, the
impact of local non-coincident inflow to the Salt River is insignificant for the purposes of
this study, and was not included in downstream computations.

PROB DISCHARGE, LOCAL FLOW, REFERENCE PR(Q>E EPR
(%) Q1 Q2 EVENT, E P1 P2
2 250,000 88,000 250,000 002 w0 002
5 210,000 65,000 210,000 005 =0 005
10 175,000 51,000 175,000 a1 w0 01
2.0 150,000 38,000 150,000 .02 =0 02
3.0 100,000 23,000 . 100,000 05 0 05
10.0 60,000 14,000 60,000 10 003 103
20.0 22,000 8,000 e 22,000 .20 03 23

1 see plate 1-11, Appendix 1, May 1982 CAWCS Hydrology Report
NOTE: all discharges in ft3/s

°

(2) BELOW GRANITE REEF DIVERSION DAM. Storm water
runoff to the Salt River between Granite Reef Diversion Dam and the Gila River
Confluence is mainly from two sources: Indian Bend Wash, and storm drains constructed
by the Arizona Department of Transportation, the City of Tempe, and the City of Phoenix,
which may convey water to the Salt River, but in insignificant quantities in comparison to
peak discharges and volumes of spills over Granite Reef Diversion Dam. None of these
sources contributes quantities which alter the peak discharge in the Salt River during flood
events, However, during non-flood flows, i.e. frequent events, or during the non-flood
season, local runoff may be the major source of inflow to the Salt River (The impact of local
inflow was addressed in the preceding section at Granite Reef Diversion Dam. The impact
diminishes as the analysis moves downstream because the amount of additional area drained
decreases). In addition to these sources of storm water, treated sewage effluent from both
the 23rd Avenue Wastewater Treatment Plant, which provides secondary treatment and
dechlorination to 30 Million Gallons per Day (MGD), with capacity to treat 57 MGD?,

2% NOTE: 1 MGD = 1.55 ft3/s. Hence 57 MGD = 88 ft%/s.
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and the 91st Avenue Wastewater Treatment Plant (treatment capacity of 153 MGD?),
outlets to the Salt River. The amount of sewage effluent returned to the Salt River is
incidental in comparison to peak flow rates resulting from spills over Granite Reef
Diversion Dam. :

2. Granite Reef Diversion Dam.

a. Results. The 3 components of duration discharges were combined

into a set of volume frequency discharges and a smooth family of curves constructed to fit
the data. The POR routing results are shown in Table 9-1. The peak discharge frequency
curve is shown on Figure 15-1. An array of frequency curves for the Recommended Water
Control Plan (P60OP2) for each selected duration are displayed in Figures 36-2 to 36-10, and
the entire set of volume frequency curves are shown on Figure 36-1. Volume frequency
relationships were only developed for the Recommended Water Control Plan. As previously
mentioned, the difference between releases for the various water control plans diminishes
as the duration increases. Hence duration discharge was not used as a parameter for
determining the Recommended Water Control Plan.
Peak frequency discharges at Granite Reef Diversion Dam for each of the four water
control plans evaluated are displayed in Table 1. Peak flows were routed to the Gila River
for the Recommended Water Control Plan only, since the water control plans were not
developed to control flow in the Gila River.

b. Comparison to Without Project Conditions. Duration discharges for
each of the 34 "spills" are included in Table 9-1. Table 10 presents a comparison of
simulated w/ and w/o project discharges for significant "spills". A comparison of the without
project peak discharge frequency curve (developed during the 1982 CAWCS) to the peak
discharge frequency curve for the Recommended Water Control Plan is shown on Figure
153 Table 2-4 summarizes peak discharge frequency relationships from Granite Reef
Diversion Dam to Gillespie Dam with the Recommended Water Control Plan and provides
a comparison of these "with project” discharges to "without project" discharges.

3. Above the Gila River Confluence. For the Recommended Water Control
Plan, the 34 short time-interval POR "spills" along with the synthetic flood hydrographs were
routed to the Gila River confluence, and the maximum discharges for each duration (peak
to 10-day) were computed. In addition, the SRPSIM maximum 1-, 2-, and 3-month "spills"
at Granite Reef Diversion Dam were used directly to provide a full spectrum of duration
discharges. Volume frequency curves were constructed in a manner similar to that discussed
for Granite Reef Diversion Dam. The POR routing results for durations from peak to 10-
day are presented in Table 9-2. The peak discharge frequency curve is shown on Figure 15-
2. An array of discharge frequency curves for each duration are presented in Figures 37-1
through 37-10; the set of volume frequency curves is displayed on Figure 37-1. Volume
frequency relationships were only developed for the Recommended Water Control Plan.

4. Below the Gila River Confluence. Coolidge Dam controls nearly half of

25 Per footnote 24, the daily flow rate = 237 ﬂa/s. However, contractual obligations to the Palo Verde Nuclear Generating

Power Plant for approximately 123 MGD (190 fi3/s) limit the quantity of effluent which is wasted to the Salt River. The water supplied
for coolant to the nuclear power plant is provided through a pipeline. The actval use ranges from 0 to 90 MGD (139 flafs). The Buckeye
Irrigation Company also has a contract for effiuent, 31.5 MGD (49 t3/5), but takes its contractual water from a diversion structure on the
Gila River. '
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the drainage area of the Gila River upstream of the Salt River confluence (12,900 sq.mi. out
of 26,800 sq.mi.), and has experienced only 1 significant spill since its closure in 1928 - in
1993 more than 1 million ac-ft of water, with a peak of more than 30,000 ft*/s. Prior to
construction of Coolidge Dam, large inflow events occurred in the years 1891, 1905, and
1916, which would also have spilled (based upon determinations made during the hydrologic
study for the 1982 CAWCS report). In addition, runoff from the intervening area between
Coolidge Dam and the Salt River (drainage area=13,800 sq.mi., including the San Pedro
River and the Santa Cruz River) occasionally is of sufficient peak and sustained volume that
it maintains flow in the Gila River for several days. The two most notable events of this
type are the September 1926 and October 1983 floods which generated peak flows in the
Gila River in the vicinity of 100,000 ft3/s. Since the 1993 spill from Coolidge Dam and the
1983 runoff from the San Pedro and Santa Cruz river are the only two events of any
significance since the completion of the 1982 CAWCS, their relative impact on the runoff
from the upper Gila River (above the Salt River) was weighted with the previous results.
The October 1983 event had a larger peak discharge (approximately a 10-year flow), while
the 1993 spill from Coolidge was important from volumetric aspects. The peak discharge
frequency relationship for without project conditions, developed for the 1982 CAWCS
Hydrology Report (plate 15 of that report), was not altered because of these two events,
A with project frequency curve based upon the impact of the Recommended Plan on peak
flow in the lower Gila River (below the Salt River) was developed by modifying the
discharge for a series of discrete frequencies in the manner developed for the 1982 CAWCS
Hydrology Report, and utilized when analyzing alternatives for the "Hydrologic Analysis of
Cliff Dam Alternatives”, September 1988, LAD. This simplified approach was tested for a
wide range of Salt River flood control alternatives and found to provide acceptable results.
As determined during the 1982 CAWCS Hydrology, the potential for error increases as the
Salt River target peak flow decreases and the level of protection increases. The
Recommended Water Control Plan has a much higher target discharge (180,000 ft°/s versus
50,000 ft*/s) than the original Plan 6 could achieve with flood control on both the Salt and
Verde rivers. Hence the impact on the downstream peak flow in the Gila River is much
less. The computation of peak frequency discharges for the Gila River below the Salt River
is provided in the following: '




PR . W/OPRQOJECT W/OPROJECT W/ PROIECT A W/ PROJECT

(%) DISCHARGE ~ DISCHARGE  DISCHARGE  p1sCHARGE DISCHARGE

LOWER GILA  SALTRIVER  SALTRIVER  ga|.T RIVER SALT RIVER

RIVER ABOVE GILA ABOVE GILA ABOVE GILA
RIVER RIVER RIVER
0.2 360,000 310,000 235,000 75,000 285,000
05 205,000 250,000 198,000 52,000 243,000
1.0 250,000 185,000 162,000 23,000 227,000
2.0 200,000 145,000 130,000 15,000 185,000
50 135,000 125,000 82,000 43,000 92,000
10.0 95,000 85,000 49,000 36,000 59,000
20,0 40,000 36,000 19,500 16,500 23,500

NOTE: all discharges are in ft3/s

This discharge frequency relationship, along with the components which aided in its
development, are shown on Figure 15-4a. The POR peak discharges for the Salt River
above the confluence with the Gila River, with Modified Roosevelt Dam operated using the
Recommended Water Control Plan, P60P2 (see Table 9-2), were used to adjust the peak
discharges for the Gila River downstream from the Salt River confluence obtained from
Table 3-6of the 1982 CAWCS Hydrology Report. Additional data for the years from 1980
to 1993 was developed from the gaged information at Gillespie Dam, combined with the
POR "spills” from Table 9-2 . For example, the March 1983, March 1985, and January 1993 .
peak discharges were based upon the POR "spills", while the peak flows during the
- remaining years were based upon runoff from the Gila River drainage area excluding the
Salt River. The maximum 70 adjusted flows for the Gila River below the Salt River
confluence are shown in Table 9-3. The peak discharge frequency curve computed in the
previous table is overlain on the adjusted POR discharges and displayed on Figure 15-4b.

G. DOWNSTREAM DISCHARGE FREQUENCY RELATIONSHIPS -
RECOMMENDED WATER CONTROL PLAN, GILA RIVER CONFLUENCE TO
GILLESPIE DAM

1. Channel Routing. Storage versus discharge relationships based upon HEC-2
water surface profiles were developed by the LAD for FCDMC in 1989 for this reach of the
Gila River and the results were used in this study. These relationships are shown in Table
11, and on Figure 38-2 through 38-4. Routing relationships (Figure 39) between the
confluence of the Salt and Gila Rivers and Waterman Wash and Gillespie Dam wete
developed by routing the synthetic flood hydrographs between these locations using the
storage volumes developed from HEC-2 water surface profiles. These routing curves were
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then used to estimate peak discharges for the Gila River at Waterman Wash and at
Gillespie Dam (Table 2-3) by comparing the computed peak discharge for discrete
frequency events at the Salt-Gila confluence to the routing curves, and reading the expected
peak flow at both downstream locations. Table 2-2 presents the peak discharge frequency
relationships for the Gila River from the Salt River confluence to Gillespie Dam. A profile
of frequency discharges for the Salt and Gila rivers is included as Figure 40. Table 2-4
summarizes peak discharge frequency relationships along the Salt River and Gila River,
from Granite Reef Diversion Dam to Gillespie Dam, with the Recommended Water Control
Plan, and provides a comparison of these "with project” discharges to "without project”
discharges.
2. Tributary Inflow

a. Agua Fria River (with New Waddell Dam in place). New Waddell
Dam, along with the Phoenix projects, has a tremendous controlling impact on runoff from
the Agua Fria River. As an example, the 100-year peak discharge in the Agua Fria River
at the mouth (the confluence with the Gila River) is reduced from 89,000 ft*/s without New
Waddell Dam to 48,200 ft3/s with New Waddell Dam (reference 1995 study of Agua Fria
River with New Waddell Dam in place, LAD, Chapter I. INTRODUCTION, Section E.
PREVIOUS REPORTS.). More importantly, as far as the impact on runoff in the Gila
River, the peak discharges in the Agua Fria River with New Waddell Dam in place result
from flashy summer type events with less volume than the type of runoff event expected to
occur prior to completion of the dam. As evidence, the SPF for the lower Agua Fria River
is still a significant discharge - 83,000 ft3/s - but the volume is only about 70,000 ac-ft, and
the flood wave has passed within 24 hours. Contrast this to the 100-year, 10-day volume of
runoff (a large event, but with a more frequent recurrence interval than the SPF) for the
Salt River at the Gila River confluence, which is approximately 1,400,000 ac-ft. The relative
magnitude of the Agua Fria River SPF is only about 5% of this volume. And, since it is
expected to result from a non-flood season event, i.e. an event outside the Salt River flood
season, the peak flow would not be coincident with runoff from the Salt River; consequently,
the discharge would be quickly attenuated because of the small amount of volume. Based
upon a monthly simulation of the operation of New Waddell Dam performed by the USBR
in conjunction with the hydrologic evaluation of the impact of New Waddell Dam on
downstream runoff, only four events in the runoff record would produce "spills” - February
1907 and 1920, January 1916, and April 1917 - and none more than 76,400 ac-ft (February
1920). While this event was coincident with a "spill" from the SRP system, the magnitude
of the "spill" in the Salt River at Granite Reef Diversion Dam was 1,081,000 ac-ft,
approximately 14 times greater. During the other 3 referenced "spills" from New Waddell
Dam, the contribution was even less. Hence, mainstem Gila River peak discharge frequency
relationships, dominated by winter season floods from the Salt River system or to a lesser
degree by general summer type floods from the San Pedro-Santa Cruz rivers, are not
affected by thunderstorm type events within the drainage areas of the local tributaries, such
as the Agua Fria River,

b. Other Streams. Other major tributaries of the Gila River, such as
Waterman Wash, the Hassayampa River, and Centennial Wash produce relatively
insignificant quantities of runoff during the general winter flood events which produce the
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IV. ADEQUACY OF RESULTS

‘The two most important factors in developing the Recommended Water Control Plan for
Modified Roosevelt Dam are the length (and quality) of available streamflow data and
sufficient understanding of the operation of the SRP systemm to permit an accurate
quantitative assessment of impacts of that operation on observed streamflow.

A. AVAILABLE STREAMFLOW DATA
Monthly streamflow data for the Salt and Verde Rivers is available from August 1888 to the
present®®, In addition, daily and peak streamflow is available for some locations within the
Salt River basin since 1889 (see Figures 1 and 2). Streamflow data for inflow to the SRP
system had been developed for durations of interest, i.e. peak, 1-, 2-, 3-, 5-, and 10-days,
along with flood hydrographs for events which "spilled”, during the study for the 1982
CAWCS Hydrology Report, using the best available data and regressing the missing duration
discharges based upon relationships developed with the available duration discharges. This
current study built on that streamflow data base and extended it from 1980 through the 1993
water year. In addition, inflow to the SRP system for durations of 30-, 60-, and 90-days were
generated for the entire period.
Monthly streamflow data was also developed for inflow to Coolidge Dam and presented in
the 1982 CAWCS Hydrology Report for the period beginning in January 1903 until the
construction of Coolidge Dam in 1928. An estimate of the peak discharge in the Gila River
for the 1891, 1905, and 1916 floods were made based on available reports. Since closure
of the dam, there has been only 1 significant spill event - 1993,
Because of the abundance of gaged streamflow and historical estimates of flood flows, a
reliable data base was constructed which due to its relatively long length (105 years for the
SRP system inflows) provides a strong basis for the development of streamflow estimates
within the basin. In addition results from paleo-flood estimates and tree-ring analyses help
to put into perspective the relative quantity of runoff from this historical period to periods
of significantly greater length. Thus, the available record is substantial, and provides an
excellent base for making estimates of future runoff, given the completion of Modified
Roosevelt Dam and operation according to the Recommended Water Control Plan,

B. KNOWLEDGE OF SALT RIVER PROJECT SYSTEM OPERATION
As necessary as the streamflow data itself, is the understanding of the existing SRP system,
and the integration of the operation of that system with the AACC and the flood control
space being provided by the modification of Roosevelt Dam. A pre-existing system
operation model, developed by the USBR during CAWCS, was updated by engineers within
the SRP to include water operational rules for the AACC, based upon SRP objectives and
downstream requirements. This model, SRPSIM, was utilized by SRP engineers to screen
the POR, utilizing the monthly reservoir inflow data developed by the LAD, beginning in
water year 1889 and extending through water year 1993, to determine the frequency and
quantity of monthly "spilis" from the SRP system with Modified Roosevelt Dam in place.

25 In the case of this study, "present” was water year 1993, the period for which data was readily available for analysis.

Additional data is now available, as is the case with any study, but would not impact results.
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Working in conjunction with the SRP, the LAD determined that the SRPSIM model would
‘meet the preliminary screening objectives. This initial screening process pinpointed the
months within the POR when floodflow would occur in the Salt River downstream of
Granite Reef Diversion Dam. As a result, a simulated history of the operation of the SRP
system, incorporating Modified Roosevelt Dam, was available to LAD engineers. This
history included the initial SRP system storage at the onset of all "spills” within that POR,
and enabled LAD engineers to determine the hydrologic characteristics® of each of these
flood events. Because of the availability of the SRPSIM model, and the adaptation of the
model to the new configuration of the SRP system, this resulted in not only a higher degree
of confidence in the simulation results, but also eliminated the necessity of attempting to
model the intricate operation of the SRP system over an extended time period.

27 This statement refers to the maximum elevation of Roosevelt Lake, the maximum outflow from Modified Roosevelt Dam,
the Verde River, the lower Salt River reservoirs, and the maximum discharge at Granite Reef Diversion Dam.
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V. SUMMARY

All frequency relationships developed within this study were based upon graphical analysis
of long-term streamflow data and/or simulated streamflow/elevation data. In each case an
attempt was made to fit the observed and/or simulated data as well as possible while
utilizing results from synthetic floods (BHFs) to provide additional insight into more
infrequent events. No attempt to develop analytical confidence limits has been made.
Adjustments to account for expected probability were not made either, since the frequency
relationships based upon long-term record were intended to represent the simulated results
as well as possible. All data were plotted using median plotting positions, and the record
length was equivalent to 105 years at each location. As a result, the frequency estimates
have an approximate 50% chance of being exceeded and an approximate 50% chance of
being too large. Because of the length of the streamflow record and because it is
representative of streamflow for much longer time periods, coupled with the use of the most
representative SRP system model, the results of this study are extremely reliable. As a
consequence, evaluation and comparison of the water control plans examined in this study
is accurate, and the results of operating according to the Recommended Water Control Plan
are also extremely reliable.




TABLE 1. COMPARISON OF FREQUENCY RELATIONSHIPS FOR CONCEPT WATER CONTROL PLANS

Modified Modified Roasevelt Dam Outflow Modified Roosevelt Dam W.S. EL Bartlett Granite Reef Flow
Roosevelt Dam
g:g‘w peoP1 | Peor2 | pe2sk | roort [ peort | Peorz | pazsk | peort || Oviow N peopr | Psorz | Pe2sk | peoet
500- 300,000 105,000 | 105,000 135,000 | 135,000 2178 2178 2179 2179 200,000 250,000 250,000 | 250,000 | 260,000
year
200- 255,000 . 39,500 53,100 90,000 ' 80,000 2175 2173 2176 2176 180,000 210,000 210,000 210,000 | 210,000
year

100- 225,000 .39.100 39,100 25,000 25,000 2168 2168 2172 2172 150,000 175,000 175,000 | 175,000 | 175.000

50- 190,000 38,100 | 39100 | 25000 | 25000 2164 2164 2168 | 2168 115000 | 150000 | 150000 { 150000 | 150,000

20- 140,000 39,100 38,100 25,000 25,000 2158 2159 2160 2160 75,000 100,000 100,000 80,000 90,000

10- 100,000 12,200 12,200 25,000 25,000 2155 2155 2151 2151 45,000 60,000 60,000 60,000 60,000

5- 62,000 5,500 5,500 7,000 7,000 2151 2151 2151 2151 18,000 22,000 22,000 25,000 25,000
year

Notes: (1) all flow in ft¥/s, and elevations in ft, NGVD,
{2) drainage areas for locations listed above -

Modified Rogsevelt Dam, 5830 sq.mi,
Bartlett Dam 1 sq.mi,

Granite Reef Diversion Dam, 12,600 sg.mi.




TABLE 2-1. VOLUME FREQUENCY RELATIONSHIP WITH RECOMMENDED
PLAN (P60P2):
SALT RIVER AT STEWART MOUNTAIN DAM AND
VERDE RIVER AT BARTLETT DAM

500-YR { 200-YR | 100-YR | 50-YR 20-YR 10-YR 5-YR
STEWART MOUNTAIN DAM DA =6221 sq.mi.
(Discharge in ft*/s)

PEAK 110000 54000 43400 43400 39000 14000 6800
30-DAY 35000 27000 21000 16000 9000 4550 300
60-DAY 27500 20000 15000 11000 6000 3100 275
90-DAY 21000 15750 11500 8500 4900 2700 250

BARTLETT DAM DA =5851 3q.mi.
(Discharge in ft¥/s) |

PEAK 200000 | 180000 | 150000 | 115000 75000 45000 18000
30-DAY 25000 20000 16000 12000 7500 4400 2000
60-DAY 17600 14000 11500 8500 5100 3200 1450
90-DAY 13000 10000 8000 6200 4000 2500 1000

Note: Discharges for durations less than 1-month were not computed for these locations.




TABLE 2-2. VOLUME FREQUENCY RELATIONSHIPS FOR SALT RIVER WITH
RECOMMENDED PLAN (P60P2):
AT GRANITE REEF DIVERSION DAM AND
AT CONFLUENCE WITH GILA RIVER

(Discharge in ft*/s)

GRANITE REEF DIVERSION DAM  pa =12.600 sq.mi.

PEAK | 250000 | 210000 | 175000 | 150000 | 100000 | 60000 | 22000
1-DAY [ 230000 | 199000 | 165000 | 130000 | 81000 | 48000 | 18000
2-DAY [ 205000 | 175000 | 145000 | 110000 | 70000 | 40000 | 15500
3-DAY || 180000 | 150000 | 120000 | 95000 | 62000 | 35000 | 14000
5-DAY [ 150000 | 115000 | 90000 | 75000 | 45000 | 28000 | 12000
10-DAY J| 105000 | 85000 | 70000 | 50000 | 30000 | 18000 | - 8000
30-DAY § 60000 | 47000 | 36000 | 26000 | 15000 | 8000 2700
60-DAY [ 45000 | 35000 | 27000 | 19500 | 11000 | 6000 | 1900

90-DAY

16000

CONFLUENCE WITH GILA RIVER DA =13,000 sq.mi.

(Discharge in ft*/s)

PEAK 235000 | 198000 | 162000 | 130000 | 82000 | 49000 | 19500
1-DAY J 220000 | 185000 | 155000 | 122000 | 78000 | 46000 | 17000
2-DAY 205000 | 175000 | 145000 | 110000 | 70000 | 40000 | 15000
3-DAY 178000 | 150000 | 120000 | 94000 | 62000. | 35000 | ‘13000
5-DAY 140000 | 115000 | 90000 | 75000 | 45000 | 28000 | 10200
10-DAY § 100000 | 85000 | 70000 | 50000 | 30000 | 17500 8000
30-DAY 60000 | 47000 | 36000 | 26000 | 15000 8000 2550
60-DAY 45000 | 34500 | 27000 | 19000 | 11000 6000 1800
90-DAY 34000




TABLE 2-3. PEAK DISCHARGE FREQUENCY RELATIONSHIPS FOR GILA RIVER
CONFLUENCE WITH SALT RIVER TO GILLESPIE DAM WITH RECOMMENDED

PLAN (P60OP2)

BELOW GILA
CONFLUENCE!

285,000 |

243,000

227,000

185,000

92,000

57,000

23,500

AT
WATERMAN
WASH?

270,000

225,000

210,000

160,000

68,000

46,000

17,000

AT GILLESPIE
DAM’

270,000

215,000

195,000

145,000

65,000

38,000

12,000

Note: All discharges in ft*/s.
! Drainage Area = 39,700 sq.mi.
? Drainage Area = 41,000 sq.mi.
3 Drainage Area = 42,400 sq.mi.




TABLE 2-4. DISCHARGE FREQUENCY VALUES

- . SALT RIVER AND GILA RIVER
RECOMMENDED PLAN (P60P2) VERSUS W/0O PROJECT

LOCATION RETURN PERIOD

500-YR 200-YR 100-YR 50-YR 20-YR 10-YR 5-YR

PEAK DISCHARGES (f’/s) IN SALT RIVER AT:
CP-40  W/P 250,000 | 210000 | 175000 150000 | 100000 | 60,000 22,000
wo/P | 360000 | 200000 | 245000 | 175000] 141000 | 102,000 45,000

CP-109  W/P 246000 | 207,000 | 172000 ] 145000 | 95000 | 58,000 21,000
~wo/P | 345000 | 285000 | 230,000 | 170000} 139000 100,000 44,000

CP-110  W/P 243,000 | 204,000 | 169,000 { 140,000 | 90,000 | 55000 20,500
wo/P | 330000 | 275000 ] 215000 | 160,000 | 135000 ] 93,000 40,000

CP-111  W/P 240,000 | 202,000 | 166000 | 135000 | 87000 | 53,000 20,200
WO/P | 325000 | 265000 ! 200,000]{ 155000 | 130000 91,000 39,000

CP-112  W/P 237,000 | 200,000 | 164000 | 132000 84000 | 51,000 20,000
wo/P | 315000 | 255000 | 190,000 | 150,000 126000 | 90,000 38,000

. cp113  W/P | 235000 | 198000f 162000 130000] 82000| 49000| 19500
- woyp | 310000 250000 | 185000| 145000| 125000] 85000 36,000

PEAK DISCHARGES (ft%/s) IN GILA RIVER AT:
CP-1310  W/P 285,000 | 243000 [ 227000 [ 185000 | 92000 | 57,000 23,500
WO/P | 360,000 | 295000 | 250,000 200000| 135000 95000 40,000

CP-1216  W/P 270,000 | 225000 § 210,000 | 160,000 | 68,000 ] 46,000 17,000
wo/P | 350000 | 290000 | 245000| 195000 | ‘133000| 88000 | 39,000

CP-1217 W/P 20000 | 20000 | 203000 | 153000| 67000| 42,000 15,000
wWO/P | 340,000 [ 280,000 | 240,000 | 190,000 [ 129000 [ 82,000 38,000

CP-1218 W/P 270,000 | 215000 | 195000 | 145000 | 65000 [ 38,000 12,000
WO/P | 335000 | 277,000 | 235000 | 186,000 | 124,000 | 78,000 37,000

DEFINITIONS:
W/P = Recommended Plan, PGOP2. WO/P = without project/existing conditions per 1982 CAWCS Hydrology Report, Table 23.
CP-40, at Granite Reef Dam )
‘CP-109, at Gilbert Road
CP-110, at Tempe Bridge
CP-111, at Central Avenue
CP-112, at 67th Avenue
CP-113, above confluence with Gila River

CP-1310, betow confluence with Salt River
. CP-1216, below confluence with Waterman Wash

' CP-1217, below confluence with Hassayampa River

CP-1218, at Giilespi¢c Dam
-  —  — — — —— —— ——__—— ________———— _____——__—_____ _ _—— |




TABLE 3. VOLUME FREQUENCY INFLOW TO U/S SRP SYSTEM RESERVOIRS
Adopted Frequency Curve Data

COINCIDENT COMPONENT INFLOW TO ROOQSEVELT DAM DA =5830 sq.mi.
PEAK 298000 255000 225000 190000 140000 100000 62000 24000
- 320000 260000 215000 175000 122000 90000 60000
1-DAY 218000 182000 153000 125000 90000 66000 42000 14000
b 220000 180000 150000 125000 90000 66000 43000
2-DAY 180000 183000 130000 109000 80000 57000 36000 12000
- 180000 150000 130000 109000 80000 58000 37000
3-DAY 151000 126000 10l?N0 88000 63000 46000 29000 10000
b 150000 125000 105000 88000 65000 47000 30000 :
5-DAY 110000 90000 76000 63000 45000 * 32000 20000 7400
e 110000 90000 77000 63000 45000 32000 20000
10-DAY. 64000 54000 46000 38000 27500 20000 13000 5400
b 64000 55000 46000 38000 27500 20000 13000
30-DAY 37900 29900 24400 18500 13700 9900 6600 2800
60-DAY 28600 22500 18400 14700 10400 7600 §100 2300
90-DAY 21800 17300 14200 11400 8200 6000 4100 1900

** Bottomn row values from Hydrologic Analysis of Cliff Dam Alternatives, September 1988 repent
{Reference Plate 3-1, Coincident Component Inflow 1o Roosevelt Dam, CAWCS Hydrology)

COINCIDENT COMPONENT INFLOW TO HORSESHOE DAM DA =5657 sq.mi.

PEAK 250000 207000 176000 143000 100000 71000 46000 19000
e 160000 145000 128000 112000 90000 71000 49000
1-DAY 180000 145000 118000 $4000 66000 47000 30500 11000
e 101000 $2000 83000 72000 59000 46000 31000
2-DAY 140000 110000 90000 73000 52000 37000 24000 9000
e 82000 73000 67000 £9000 47500 37000 26500
3-DAY 105000 84000 70000 §7000 41000 30000 19500 7600
. 62000 §5000 S0000 44000 36500 29000 20500
5-DAY 72000 §7000 47000 38300 28000 21000 14000 5600
ew 43000 39000 35000 J1000 25500 20000 14000
10-DAY 41000 34000 29000 : 24000 17500 13000 - 8000 3700
el 27000 24500 22000 19800 16200 13000 |- 9000
30-DAY 24000 19300 16000 12900 9200 6700 4500 1900
60-DAY 16300 13100 10500 8900 6400 4700 3200 1400
90-DAY 12500 10100 8400 6900 5000 3700 2600 1200

=== Botiom row values from Hydrologic Analysis of Clitf Dam Alternatives, September 1988 report
(Reference Plate 3-2, Verde River Coincident Component Inflow to Horseshoe Dam, CAWCS Hydrology)




TABLE 4. PROPOSED WATER CONTROL PLAN REGULATION SCHEDULES

MODIFIED ROOSEVELT DAM - PLAN 6 APPROACH VERSUS PLAN 9

WATER SURFACE “PLANS-25K" *PLANS-OP1~" "PLANG-40K"2 "PLANG-53K"?
ELEVATION ft {P925K) (PIOP1) (PSOP1)
ngvd NO D/S OPERATION D/S OPERATION NO D/S OPERATION D/S OPERATION
RISING = FALLING RISING FALLING RISING FALLING
2151  OUTFLOW=INFLOW OUTFLOW=INFLOW 1900 #t%fs 6500 fifs 1900 ft3/s 6500 ft¥/s
2152 25,000 #%/s 25,000 ft¥/s 1900 t1’/s 6500 ft¥/s 1800 ft%/s 6500 fi’fs -
2153 25,000 ft’/s 25,000 ft%/s 2200 /s 12,200 tt¥fs 2200 ft¥/s 12,200 13/s
2154 25,000 ft3/s 25,000 ft%/s 2200 /s 12,200 #t’fs 2200 ft/s 12,200 #t¥/s
2155 25,000 #¥/s 25,000 ft’/s 6500 1t/s 12,200 ft¥/s 6500 fi°/s 12,260 ft¥s
2156 25,000 #t/s 25,000 ft¥/s 6500 ft°/s 12,200 tt¥fs 6500 ft¥/s 12,200 ft¥/s
2157 25,000 #t%/s 25,000 /s “ 12,200 #%fs 12,200 #t%/s 122000 12,200 #%fs
2156 25,000 ft/s 25,000 ft¥/s 12,200 fi'fs 39,500 t1’/s “ 12,200 f/s 39,500 #t¥/s
2160 25,000 #3fs 25,000 ft3/s 12,200 fi%/s 39,500 ft%/s ﬂ 12,200 #t%fs 39,500 it/s
2162 25,000 tt/s 25,000 ft%/s ‘| 39,500 t%/s 39,500 ft%/s 39,500 fi’fs 39,500 ft¥/s
2170 25,000 ft3/s 25,000 ft¥/s 39,500 #tfs 39,500 f’fs “ 39,500 fi/s 39,500 #/s
2172 25,000 ft’/s 25,000 tt’/s 39,500 f’/s 39,500 ft¥/s 53,100 ft¥/s 53,100 f1¥/s
2175 25,000 #t¥/s 25,000 ft¥/s 39,500 ft%/s 39,500 tt3fs n 53,100 #%/s 53,900 ft/s
21752180 SPILLWAY RELEASE 1S GRADUALLY INCREASED UNTIL IT REACHES 142,000 FT%/S AT EL 2180
2180 142,000 ft®fs 142,000 #t%/s 142,000 #%/s 142,000 ft¥fs 142,000 n3/s' 142,000 tt3/s
2185 146,000 ft>/s 146,000 ft®/s 146,000 ft*/s 148,000 ft’/s 146,000 f3fs 142,000 13fs
2190 150,000 #%/s 150,000 ft%/s 150,000 ft’/s 150,000 1°/s “ 150,000 ft’/s 150,000 1t%/s
22218 150,000 ft¥/s 150,000 ft%/s 150,000 ft%/s 150,000 tt*fs 150,000 #t/s 150,000 ft%/s

1 Maximum release from Rooseveit Dam + local Intervening ninoff + Verde River releases limited 1o 180,000 cis.

2 Maximum release from Roosevelt Dam + local inflow to Horse Mesa limited 1o 38,500 cis

3 Maximum release from Roosevelt Dam + local intervening runoff + Verde River releases limited to 180,000 cfs NOTE: RECOMMENDED PLAN




TABLE 5-1. POR SIMULATION RESULTS - WATER CONTROL PLAN P925K

See Table 4 and Chapter {ll, Section C for Presentation of Water Control Plans

OUTFLOW OUTFLOW OUTFLOW. QUTFLOW WSE
RANK | MEDIAN | SIMULATION| MODIFIED [SIMULATION| STEWART |SIMULATION| BARTLETT JSIMULATION{ GRANITE JSIMULATION | ROOSEVELT
PP DATE ROOSEVELT DATE MTN DATE DATE REEF DATE LAKE
(B%s) (ft¥s) (f/s) (fs) (ft, NGVD)
1 0.007 Feb 1891 134000 Feb 1891 111000 Feb 1891 147000 Feb 1891 249000 Feb 1891 2175.39
2 0.016 Feb 1980 25000 Mar 1941 32000 Jan/Mar 93 129000 Jan/Mar 93 161000 Feb 1980 2168.28
3 0.026 Jan 1916 25000 Jan 1916 31500 Feb 1980 91100 Feb 1980 124000 Jan 1916 2166.48
4 0.035 Jan/Mar 93 25000 Feb 1980 31200 Feb 1890 82100 Feb 1890 110000 Jan/Mar 93 2164.82
5 0.045 Mear 1941 25000 Jan/Mar 93 31200 Mar 1978 80600 Feb 1920 95600 Mar 1941 2161.44
6 0.054 Feb 1920 25000 Feb 1890 30400 Feb 1920 69400 Jan 1916 94400 Feb 1920 2159.17
7 0.064 Feb 1890 25000 Feb 1920 29800 Feb 1927 67300 Mar 1941 75600 Feb 1850 2156.66
8 0.073 Dec/Jan 79 25000 Apr 1905 28900 Ian 1916 66100 Apr 1905 75000 Dec/Jan 79 2156.44
9 0.083 Mar 1905 25000 Dec/Jan 79 28400 Mar 1941 46800 Mar 1978 72900 Apr 1905 2155.63
10 0.092 Mar 1906 25000 Mar 1906 27600 Apr 1905 45500 Mar 1906 68300 Mar 1906 2152.79
1 0.102 Mar 1908 25000 Mar 1908 25800 Mar 1907 44200 Dec/lan 79 65400 Mar 1908 2151.15
12 0.111 Apr 1917 23500 Apr 1917 24500 Mar 1906 43300 Feb 1927 65200 Apr 1917 2151
13 0.120 Mar 1983 22800 Mar 1983 23900 Mar 1918 42200 Apr 1917 59900 Mar 1983 2151
14 0.130 Mar 1985 22800 Mar 1985 23600 Apr 1917 37500 Mar 1907 55800 Mar 1985 2151
15 0.139 Mar 1907 21000 Mar 1907 21800 Mar 1937 35600 Mar 1918 39400 Mar 1907 2151
16 0.149 Dec 1983 18500 Dec 1983 19300 Dec/lan 79 34800 Mar 1937 34300 Dec 1983 2151
17 0.158 Mar/Apr 73 18400 Mar/Apr 73 18000 Dec/lan 66 28300 Dec 1983 33700 Mar/Apr 73 2151
18 0.t68 Apr 1915 12000 Apr 1915 12600 Mar 1922 23100 Mar 1985 31600 Apr 1915 2151
19 0.177 Mar 1889 9500 Mar 1924 9500 Mar 1911 19400 Mar 1983 30300 Mar 1889 2151
20 0.187 Mar 1924 9000 Mar 1889 8400 Dec 1983 17700 Dec/Jan 66 27900 Apr 1924 2151
21 0.196 Mar 1966 6800 Mar 1966 7200 Mar 1889 17000 Mar 1908 26300 Mar 1966 2151
n 0.206 Feb/Mar 09 5800 Feb/Mar 09 6100 Mar 1983 16600 Mar/Apr 73 25900 Feb/Mar 09 2151
23 0215 Mar 1932 4700 Mar 1932 5000 Mar/Ape 73 13300 Mar 1922 22000 Mar 1932 2151
24 0.225 Mar 1918 0 Mar 1918 0 Mar 1895 11100 Mar 1911 19400 Mar 1937
25 0.234 Mar 1922 0 Mar 1992 0 Mar 1985 10600 Mar 1889 16900 Mar 1911
26 0.244 Mar 1895 0 Mar 1895 0 Apr 1952 9100 Mar 1924 15200 Feb 1927
27 0.253 Mar 1992 0 Mar 1911 0 Apr 1965* 7900 Apr 1915 15000 Mar 1992
28 0.263 Mar 1911 0 Mar 1922 0 Mar 1924 6300 Mar 1966 12100 Mar 1895




TABLE 5-1 (CON’T). POR SIMULATION RESULTS - WATER CONTROL PLAN P925K

OUTFLOW OUTFLOW OUTFLOW OUTFLOW “WSE
RANK § MEDIAN | SIMULATION MODIFIED SIMULATION| STEWART [SIMULATION| BARTLETT [SIMULATION| GRANITE ] SIMULATION| ROOSEVELT
PP DATE ROOSEVELT DATE MTN DATE DATE REEF DATE LAKE
(ﬂ’ls) ‘ (ft¥/s) {ft’/s) (R%/s) (L. NGVD)
- .
29 0272 Apr 1952 0 Apr 1952 0 Mar 1966 5900 Mar 1895 11000 Mar 1918
30 0.282 Mar 1937 0 Feb 1927 0 Mar 1992 4800 Apr 1952 92060 Dec/lan 66
3 0.291 Dec/Jan 66 0 Mar 1937 0 Apr 1915 4100 Apr 1965* 7900 Apr 1965*
32 0.301 Mar 1978 0 Mar 1978 0 Feb/Mar 09 3200 Feb/Mar 09 7700 Mar 1922
33 0.310 Feb 1927 0 Dec/lan 66 0 Mar 1932 2100 Mar 1932 6400 Mar 1978
34 0320 Apr 1965* 0 Apr 1965* ] Mar 1908 1900 Mar 1992 4800 Apr 1952 e
Note: .
* Spill occurred after the simulation period (Apr 18th). _




TABLE 5-2. POR SIMULATION RESULTS - WATER CONTROL PLAN P9OPI

See Table 4 and Chapter Ill, Section C for Presentation of Water Control Plans

OUTFLOW OUTFLOW OUTFLOW OUTFLOW WSE
RANK | MEDIAN |SIMULATION| MODIFIED | SIMULATION| STEWART |SIMULATION| BARTLETT ]| SIMULATION| GRANITE {SIMULATION{ ROOSEVELT
PP DATE ROOSEVELT DATE MTN DATE DATE REEF DATE LAKE -
: (R/s) : (f'/s) (fts) (ft¥/s) (fi, NGVD)

1 0.007 Feb 1891 134000 Feb 1891 111000 Feb 1891 147000 Feb 1891 269000 Feb 1891 2175
2 0.016 Feb 1980 25000 Mar 1941 32000 Jan/Mar 93 129000 Jan/Mar 93 161000 Feb 1980 2168.28
3 0.026 Jan 1916 25000 lan 1916 31500 Feb 1980 91100 Feb 1980 124000 Jan 1916 2166.48
4 0.035 Jan/Mar 93 25000 Feb 1980 31200 Feb 1890 82100 Feb 1890 110000 Jan/Mar 93 2164.82
5 0.045 Mar 1941 25000 Jan/Mar 93 31200 Mar 1978 80600 Feb 1920 95600 Mar 1941 2161.44
6 0.054 Feb 1920 25000 Feb 1890 30400 Feb 1920 69400 Jan 1916 94400 Feb 1920 2159.17
7 0.064 Feb 1890 25000 Feb 1920 29800 Feb 1927 67300 Mar 1941 75600 Feb 1890 2156.66
8 0.073 Dec/dan 79 25000 Apr 1905 28900 Jan 1916 66100 Apr 1905 75000 Dec/Tan 79 2156.44
9 0.083 Apr 1905 . 25000 Dec/Jan 79 28400 Mar 1941 46800 Mar 1978 72900 Apr 1905 2155.63
10 0.092 Mar 1906 25000 Mar 1906 27600 Apr 1905 45500 Mar 1906 68300 Mar 1906 2152.19
1t 0.102 Mar 1908 - 25600 Mar 1908 25800 Mar 1907 44200 Dec/lan 79 65400 Mar 1908 2151.15
12 0.111 Apr 1917 23500 Apr 1917 24500 Mar 1906 43300 Feb 1927 65200 Apr 1917 2151
13 0.120 Mar 1985 22800 Mar 1983 23900 Mar 1918 42200 Apr 1917 59900 Mar 1985 2151
14 0.130 Mar 1983 22800 Mar 1985 23600 Apr 1917 37500 Mar 1907 55800 Mar 1983 2151
15 0.139 Mar 1907 21000 Mar 1967 21800 Mar 1937 35600 Mar 1918 39400 Mar 1907 2151
16 0.149 Dec 1983 18500 Dec 1983 19300 Dec/lan 79 34800 Mar 1937 34300 Dec 1983 2151
17 0.158 Mar/Apr 73 18400 Mar/Apr 73 18000 Dec/lan 66 28300 Dec 1983 33700 Mar/Apr 73 2151
18 0.168 Apr 1915 12000 Apr 1915 12600 Mar 1922 23100 Mar 1985 31600 Apr 1915 2151
19 0.177 Mar 1889 9560 Mar 1924 9500 Mar 1911 19400 Mar 1983 30300 Mar 1889 2151
20 0.187 Mar 1924 9000 Mar 1889 2400 Dec 1983 17700 Dec/Tan 66 27900 Mar 1924 2151
21 0.196 Mar 1966 6800 Mar 1966 7200 Mar 1889 17000 Mar 1908 26300 Mar 1966 2151
22 0.206 Feb/Mar 09 5800 Feb/Mar 09 6100 Mar 1983 16600 Mar/Apr 73 25500 Feb/Mar 09 2151
23 0.215 Mar 1932 4700 Mar 1932 5000 Mar/Apr 73 13300 Mar 1922 22000 Mar 1932 2151
24 0.225 Mar 1937 0 Mar 1918 0 © Mar (895 11100 Mar 1911 19400 Mar 1937
25 0.234 Apr 1952 0 Mar 1992 0 Mar 1985 10600 Mar 1889 16500 Mar 1911
26 0.244 Dec/Jan 66 0 Mar 1895 0 Apr 1952 9100 Mar 1924 15200 Feb 1927
27 0.253 Feb 1927 0 Mar 1911 0 Apr 1965* 7900 Apr 1915 15000 Mar 1992
28 0.263 Mar 1978 0 Mar 1922 0 Mar 1924 6300 Mar 1966 12100 Mar 1895




TABLE 5-2 (CON’T). POR SIMULATION RESULTS - WATER CONTROL PLAN P90OP1

OUTFLOW OUTFLOW OUTFLOW OUTFLOW 'WSE
RANK | MEDIAN [SIMULATION | MODIFIED {SIMULATION| STEWART [SIMULATION| BARTLETT | SIMULATION| GRANITE [SIMULATION | ROOSEVELT
PP DATE ROOSEVELT DATE MTN DATE DATE REEF DATE LAKE
(R¥s) (ft¥s) : (it¥/s) (i%/s) (f, NGVD)
29 0.272 Mar 1922 r- 0 Apr 1952 0 Mar 1966 5500 Mar 1895 11000 Mar 1918 o
30 0.282 Mar 1918 0 Feb 1927 0 Mar 1992 4700 Apr 1952 9200 Dec/jan 66
31 0.291 Mar 1895 0 Mar 1937 0 Apr 1915 4100 Apr 1965* 7900 Apr 1965*
32 0.301 Mar 1911 0 Mar 1978 0 Feb/Mar 09 3200 Feb/Mar 09 7700 Mar 1922
33 0.310 Mar 1992 0 Dec/Jan 66 0 Mar 1932 2100 Mar 1932 6400 Mar 1978
34 0.320 Apr 1965* Apr 1965 Mar 1908 1900 Mar 1992 4800 Apr 1952 pe
Note:
* Spill occurred after the simulation period (Apr 18th).




TABLE 5-3. POR SIMULATION RESULTS - WATER CONTROL PLAN P60OP1

See Table 4 and Chapter Iil, Section C for Preaentation of Water Control Plans

OUTFLOW OUTFLOW OUTFLOW OUTFLOW WSE
RANK | MEDIAN [SIMULATION| MODIFIED | SIMULATION| STEWART |SIMULATION | BARTLETT ] SIMULATION| GRANITE |SIMULATION | ROOSEVELT
pp DATE ROOSEVELT DATE MTN DATE DATE REEF DATE LAKE
(1Y/s) (ft’/s) (ft¥fs) (fY/s) (fi, NGVD)

1 0.007 Feb 1891 39500 Feb 1891 45700 Feb 1891 147000 Fcb 1891 189000 Feb 1891 217495

2 0.016 Mar 1941 39300 Jan 1916 43600 Jan/Mar 93 129000 Jan/Mar 93 160000 Jan 1916 2165.53

3 0.026 Jan/Mar 93 39300 Feb 1980 42800 Feb 1980 91100 Feb 1980 130000 Feb 1980 2162.66

4 0.035 Feb 1980 39300 Jan/Mar 93 41400 Feb 1890 82100 Feb 1920 £ 10000 Jan/Mar 93 2161.78

5 0.045 Feb 1920 39100 Mar 1941 41300 Mar 1978 80600 Jan 1916 107000 Mar 1941 2161.1

6 0.054 Jan 1916 39100 Feb 1920 41000 Feb 1920 69400 Feb 1890 97100 Feb 1920 2159.73

7 0.064 Apr 1905 37500 Apr 1905 39000 Feb 1927 67300 Mar 1941 89100 Apr 1905 2157.95

8 0.073 Feb 1890 32600 Feb 1850 33200 Jan 1916 66100 Mar 1978 72900 Feb 1890 2157.81

9 0.083 Dec/Jan 19 29600 Dec/Jan 79 30800 Mar 1941 46800 Feb 1927 65200 Dec/lan 79 2157.65

10 0.092 Mar 1906 12200 Mar 1966 13700 Apr 1905 45500 Apr 1905 63700 Mar 1906 215533

11 0.102 Mar 1983 12200 Mar 1983 13400 Mar 1907 44200 Mar 1906 55500 Mar 1983 2154.03

12 a0.111 Mar/Apr 73 11700 Mar/Apr 73 12500 Mar 1906 43300 Dec/Jan 79 49300 Mar/Apr 73 215294

13 0.120 Mar 1908 10700 Mar 1908 H160 Mar 1918 42200 Mar 1907 49000 Mar 1908 2152.79

14 0.130 Apr 1917 16100 Apr 1917 10600 Apr 1917 37500 Apr 1917 44200 Apr 1917 215264

15 0.139 Mar 1985 8900 Mar 1985 9100 Mar 1937 35600 Mar 1918 39400 Mar 1985 2152.42

16 0.149 Dec 1983 8100 Dec 1983 8400 Dec/Jan 79 34300 Mar 1937 34300 Dec 1983 2152.28

17 0.158 Apr 1915 7904 Apr 1915 8400 Dec/Jan 66 28300 Dec/lan 66 27900 Apr 1915 215224

18 0.168 Mar 1966 6500 Mar 1907 7500 Mar 1922 23100 Dec 1983 24700 Mar 1907 2151.88

19 0.177 Mar 1907 6500 Mar 1924 7000 Mar 1911 19400 Mar 1983 24500 Mar 1889 215136

20 0.187 Mar 1924 6500 Mar 1966 6900 Dec 1983 17700 Mar 1922 22000 Mar 1924 2151.22

21 0.196 Mar 1889 6500 Mar 1889 6900 Mar 1889 17000 Mar/Apr 73 2100 Mar 1966 2151.01

22 0.206 Feb/Mar (9 5860 Feb/Mar 09 6100 Mar 1983 16600 Mar 1911 19400 Feb/Mar 09 2151

23 0.215 Mar 1932 4700 Mar 1932 5000 Mar/Apr 73 13300 Mar 1985 18900 Mar 1932 2151 . =

24 0.225 Mar 1911 0 Mar 1918 0 Mar 1895 11100 Mar 1889 16900 Mar 1918

25 0.234 Mar 1918 0 Mar 1992 0 Mar 1985 10600 Mar 1924 13300 Mar 1911

26 0.244 Mar 1992 0 Mar 1895 0 Apr 1952 9100 Mar 1966 12100 Mar 1895

27 0.253 Mar 1895 0 Mar 1911 0 Apr 1965* 7900 Mar 1908 11200 Mar 1992

28 0.263 Apr 1952 0 Mar 1922 0 Mar 1924 6300 Mar 1895 11000 Mar 1922




TABLE 5-3 (CON’T). POR SIMULATION RESULTS - WATER CONTROL PLAN P60P1

{

. OUTFLOW OUTFLOW OUTFLOW OUTFLOW WSE_
RANK | MEDIAN |SIMULATION [ MODIFIED | SIMULATION| STEWART |[SIMULATION| BARTLETT | SIMULATION| GRANITE [|SIMULATION | ROOSEVELT
PP DATE ROOSEVELT DATE MTN DATE DATE REEF DATE LAKE
(f/s) {ft’/s) (ft¥/s) (%/s) {fi, NGVD)
- -
29 0.272 Feb 1927 0 Apr 1952 0 Mar 1966 5900 Apr 1915 10900 Apr 1952
30 0.282 Mar 1937 0 Feb 1927 0 Mar {992 4800 Apr 1952 9200 Feb 1927
31 0.2%1 Apr 1965* 0 Mar 1937 0 Apr 1915 4100 Apr 1965 7900 Mar 1937
32 0.301 Mar 1978 0 Mar 1978 0 Feb/Mar 09 3200 Feb/Mar 09 7700 Mar 1978
33 0.310 Mar 1922 0 Dec/Jan 66 0 Mar 1932 2100 Mar 1932 6400 Dec/Jan 66
34 0.320 Dec/Jan 66 0 Apr 1965+ 0 Mar 1908 1900 Mar 1992 4800 Apr 1965*
Note:
* Spill occurred after the simulation period (Apr 18th).




TABLE 5-4. POR SIMULATION RESULTS - WATER CONTROL PLAN P60P2

See Table 4 and Chapter lil, Section C for Presentation of Water Control Plans

RECOMMENDED PLAN

OUTFLOW OUTFLOW OUTFLOW OUTFLOW WSE
RANK |MEDIAN ISIMULATED | MODIFIED { SIMULATED| STEWART |SIMULATED| BARTLETT |SIMULATED| GRANITE |SIMULATED | ROOSEVELT
PP DATE ROOSEVELT] DATE MTN DATE DATE REEF DATE LAKE
(ft'/s) (ft*/s) (fi'/s) (ft¥/s) ft, NGVD
1 0.007 Feb 1891 53100 Feb 1891 55100 Feb 1891 147000 Feb 1891 199000 Feb 1891 2172.86
2 0.016 Jan 1916 39500 Feb 1980 44100 Jan/Mar 93 129000 Jan/Mar 93 160200 Jan 1916 2165.26
3 0.026 Feb 1980 39500 Mar 1941 42900 Feb 1980 91100 Feb 1980 130000 Feb 1980 2162.56
4 0.035 Jan/Mar 93 39500 Feb 1920 42200 Feb 1890 82100 Feb 1920 111000 Jan/Mar 93 2161.74
5 0.045 Feb 1920 39500 Jan/Mar 93 39500 Mar 1978 80600 Jan 1916 109000 Mar 1941 2161.01
6 0.054 Apr 1905 37500 Apr 1905 39000 Feb 1920 69400 Feb 1890 97100 Feb 1920 2159.64
7 0.064 Feb 1890 32600 Feb 1890 32200 Feb 1927 67300 Mar 1941 90100 Apr 1905 2157.95
8 0.073 Dec/Jan 79 20600 Dec/Jan 79 30800 Jan 1916 66100 Mar 1978 72900 Feb 1890 2157.81
9 0.083 Mar 1983 12200 Mar 1906 13700 Mar 1941 46800 Feb 1927 65200 Dec/Jan 79 2157.65
10 0.092 Mar 1906 12200 Mar 1983 13400 Apr 1905 45500 Apr 1905 63700 Mar 1906 2155.33
11 0.102 Mar/Apr 73 11700 Mar/Apr 73 12500 Mar 1907 44200 Mar 1906 55500 Mar 1983 2154.03
12 0.111 Mar 1908 10700 Mar 1908 11100 Mar 1906 43300 Dec/lan 79 49300 Mar/Apr 73 2152.94
13 0.120 Apr 1917 10100 Apr 1917 10600 Mar 1918 42200 Mar 1907 49000 Mar 1908 2i52.79
14 0.130 Mar 1985 8900 Mar 1985 9100 Apr 1917 37500 Apr 1917 44200 Apr 1917 2152.64
15 0.139 Dec 1983 8100 Dec 1983 8400 Mar 1937 35600 Mar 1918 39400 Mar 1985 215242
16 0.149 Apr 1915 7900 Apr 1915 8400 Dec/Jan 79 34800 Mar 1937 34300 Dec 1983 2152.28
17 0.158 Mar 1966 6500 Mar 1907 7500 Dec/Jan 66 28300 Dec/Jan 66 27900 Apr 1915 2152.24
18 0.168 Mar 1924 6500 Mar 1924 7000 Mar 1922 23100 Dec 1983 24700 Mar 1907 2151.88
19 0.177 Mar 1907 6500 Mar 1889 6900 Mar 1911 19400 Mar 1983 24500 Mar 1889 2151.36
20 0.187 Mar 1889 6500 Mar 1966 6900 Dec 1983 17700 Mar 1922 22000 Mar 1924 215122
21 0.196 Feb/Mar 09 5800 Feb/Mar 09 6100 Mar 1889 17000 Mar/Apr 73 21400 Mar 1966 2151
2?2 0.206 Mar 1932 4700 Mar 1932 5000 Mar 1983 16600 Mar 1911 19400 Feb/Mar 09 2151
23 0.215 Mar 1941 3950 Jan 1916 4600 Mar/Apr 13 13300 Mar 1985 18900 Mar 1932 2151
24 0.225 Mar 1918 0 Mar 1918 0 Mar 1895 11100 Mar 1889 16900 Mar 1918
25 0.234 Mar 1911 0 Mar 1992 0 Mar 1985 10600 Mar 1924 13300 Mar 1922




TABLE 5-4 (CON’T). POR SIMULATION RESULTS - WATER CONTROL PLAN P6OP2

1.

)
]

RECOMMENDED PLAN

OUTFLOW OUTFLOW OUTFLOW QUTFLOW ‘WSE
RANK | MEDIAN {SIMULATED| MODIFIED | SIMULATED| STEWART |SIMULATED| BARTLETT | SIMULATED| GRANITE [SIMULATED |ROOSEVELT
PP DATE ROOSEVELT DATE MTN DATE DATE REEF DATE LAKE
(f%s) (f'/s) (ft’/s) (f¥’/s) fNGVD
26 0244 Mar 1992 0 Mar 1895 0 Apr 1952 9100 Mar 1966 12100 Mar 1895 o
27 0.253 Mar 1895 0 Mar 1911 0 Apr 1965* 7900 Mar 1908 11200 Mar 1992
28 0.263 Feb 1927 0 Feb 1927 0 Mar 1924 6300 Mar 1895 11000 Mar 1911
29 0272 Apr 1952 0 Apr 1952 0 Mar 1966 5900 Apr 1915 10900 Apr 1965*
30 0.282 Mar 1937 0 Mar 1937 0 Mar 1992 4700 Apr 1952 9200 Apr 1952
3 0.291 Mar 1978 0 Mar 1978 0 Apr 1915 4100 Apr 1965* 7900 Mar 1937
32 0.301 Mar 1922 0 Mar 1922 0 Feb/Mar 09 3200 Feb/Mar09 | 7700 | Mar 1978
33 0.310 Dec/Jan 66 .0 Dec/Jan 66 0 Mar 1932 2100 Mar 1932 6400 Feb 1927
34 0.320 Apr 1965* Apr 1965* Mar 1908 1900 Mar 1992 4800 Dec/Jan 66
Note:
* Spill occurred after the simulated period (Apr 18th).




TABLE 6. STARTING STORAGE FOR SRP DAMS - SYNTHETIC FLOOD SIMULATIONS

SRP DAM

FREQUENCY OF SYNTHETIC FLOOD, YEARS

REFERENCE
NUMBER®

All Storages in Ac-ft

| 769,168 769,168 | 1,009,168 | 1,009,168 | 1,209,168 | 1,349,168 1,449,168 1,549,168

2 220,138 220,138 220,138 220,138 220,138 220,138 220,138 220,138

3 52,052 52,052 52,052 52,052 | 52,052 52,052 52,052 52,052

4 62,675 62,675 62,675 62,675 62,675 62,675 62,675 62,675

5 0 0 41,427 41,4217 41,427 131,427° 131,427° 131,427°

6 0 o 88,186 88,186 88,186 178,186° | 178,186 178,186"
Note: ® SRP DA_M reference numbers defined as F Indicates that for this synthetic flood simulation the reservoir
follows is full

& |=Modified Roosevelt
® 2-Horse Mesa

® 3=Mormon Flat

® 4=Stewart Mountain
® 5=Horseshoe

& §=Bartlett




TABLE 7. CHANNEL CAPACITIES FOR SALT RIVER AND GILA RIVER

. (FROM GILLESPIE DAM TO GRANITE REEF DAM)
Channel Capacity Reach Limiting First Breakout Location Station
(miles a?\?:re&%g&gg?wm Cm‘?cf%‘mcm ‘Left Bank - Right Bank
Gillespie Dam )
166.60 - 167.52 10.000 167.52
167.52 - 168.20 10,000 . 167.62
168.20 - 168.63 6,000 168.63
168.63 - 169.80 30,000 169.07
169.80 - 169.89 5,000 169.84
169.89 - 173.28 10,000 ' 172.79
173.28 - 173.65 5,000 173.37
173.65 - 175.17 12,000 : 174.47
175.17 - 175.43 6,000 175.25
175.45 - 176.30 20,000 175.53
176.30 - 178.55 8,000 177.58
178.55 - 179.11 50,000 178.77 178.77
179.11 - 179.34 6,000 179.20
179.34 - 180.02 20,000 & . 179.91
HWY 85 Bridge 245,000
130.02 - 180.06 20,000 180.05
- 180.06 - 180.29 20,000 : 180.18
. ' 180.29 - 181.72 50,000 180.94
. 181,72 -182.20 30,000 181.99
182.20 - 182.83 50,000 182.56
182.83 - 183.02 30,000 182.92
183.02 - 183.18 80,000 183.11
183.18 - 183.32 90,000 183.31
183,32 - 183.45 80,000 183.39
183.45 - 185.19 130,000 _ 185.00
185.19 - 185.85 90,000 | 185.71
185.85 - 186.26 70,000 186.00
186.26 - 187.30 90,000 186.53
187.30 - 188.06 70,000 187.45
Tuthill Bridge 200,000
188.06 - 189.05 180,000 : 188.81
189.05 - 189.39 50,000 : -189.12
189.39 - 190.00 30,000 - 189.68
190.00 - 191.16 70,000 190.40
191.16 - 191.67 50,000 191.36
191.67 - 192.64 30,000 191.94
192.64 - 192.73 90,000 192.69
192,73 - 193.46 130,000 192.97
'193.46 - 193.58 90,000 193.54
193.58 - 194.20 200,000 193.86
Estrella Pkwy Bridge 220,000

. - 194.20 - 194.61 130,000 194.30




Table 7. continued...

Channel Capacity Reach Limiting First Breakout Location Station .
194.61 - 195.15 180,000 194.81
Bullard Rd Bridge 220,000
195.15 - 195.75 90,000 195.38
195.75 - 196.08 50,000 195.94
196.08 - 196.53 90,000 196.32
196.53 - 198.13 70,000 197.54
198.13 - 198.26 90,000 197.54
El Mirage Rd Dip Crossing 5,000
198.26 - 199.30 90,000 199.30
115th Ave Dip Crossing 5,000
199.30 - 199.35 90,000 199.30
199.35 - 199.64 180,000 199.6)
199.61 - 200.10 25,000 199.72
200.10 - 201.14 80,000 200.20
201.14 - 202.18 100,000 201.43
202.18 - 202.29 50,000 202.29
91st Ave Dip Crossing 5,000
202.29 - 202.33 50,000 202.29
202.33 - 202,77 170,000 202.59
202.77 - 203.70 100,000 202.90
203.70 - 204.42 200,000 _204.25
204.42 - 204.60 100,000 204.53 .
204.60 - 205.90 30,000 204.97
67th Ave Dip Crossing 5,000
205.90 - 205.95 30,000 204.97
205.95 - 206.32 100,000 206.03
206.32 - 206.67 50,000 206.60
206.67 - 207.07 130,000 207.07
207.07 - 207.30 50,000 207,27
207.30 - 207.48 130,000 207.32
5S1st Avenue Bridge 200,000
207.48 - 207.52 130,000 207.48 207.48
207.52 - 207.63 50,000 207.53
207.63 - 207.90 130,000 207.63
207.90 - 208.72 170,000 ' 208.19
208.82 - 209.55 50,000. 208.96
35th Avesue Bridge 105,000
209.55 - 210.26 50,000 210.17
210.26 - 210.39 170,000 ' 210.26
210.39 - 210.52 170,000 210.46
210.52 - 210.59 100,000 210.57
210.59 - 210.71 80,000 210.64
210.71-211.06 130,000 210.95
211.06 - 211.45 200,000 211.41
211.45-211.54 170,000 211.52
19th Avenue Bridge 130,000
211.54-211.65 170,000 211,63




i Table 7. continued...

Channel Capacity Reach Limiting First Breakout Location Station T
(miles above the Colorado-Gila Channel Capacity e
River Confluence ) Left Bank ____nght Bank
211.65-211.95 50,000 211.71
211.95-212.15 100,000 212.08
212.15 - 212.67 200,000 212.18
7th Aveanue Bridge 200,000
212.67 - 212.97 200,000 212.67
212.97 - 213.26 170,000 : 213.22
Central Avenue Bridge 180,000
213.26 - 213.29 170,000 213.28
213.29 - 213.48 130,000 213.34 '
213.48 - 213.74 170,000 ' 213.48
7th Avenue Bridge 200,000
213,74 - 213.78 170,000 ' 213.74
213.78 - 213.91 130,000 213.86
213.91 - 214.14 170,000 214.05
214.14- 214.78 200,000 214.23
16th Street Bridge 180,000 '
214.78 - 215.18 200,000 215.18
215.18 - 215.36 125,000 215.27 "
215.36 - 215.82 200,000 215.57 215.57
. 241h Street Bridge 180,000 ’
215.82 - 216.12 200,000
_216.12 - 216.50 150,000 216.23
. Freeway 10 Bridge 215,000
216.50 - 216.87 150,000 . 216.62
216.87 - 216.95 300,000 216.92
216,95 - 217.48 300,000 217.48
217.48 - 219.02 260,000 ' Channel Modified -
Hohokam Expwy Bridge 289,000
219,02 -220.05 260,000 Channel Modified
Priest Drive Bridge 289,000
220.05 - 221,06 260,000 Channet Modified
Southern Pac. R.Road Bridge 250,000
221.06 - 221.26 260,000 Channel Modified
Mill Avenue 250,000
221.26 - 222.00 260,000 Channel Modified
Rural Road Bridge 250,000
222.09 - 223.10 260,000 Channel Modified
McClintock Drive Bridge 250,000
223.10-224.15 260,000 Channel Modified
224.15 - 224.57 50,000 - 224.24
224.57 - 224.80 150,000 224.71
224.80 - 225.22 100,000 225.10
225.22 - 225.28 150,000 22528
225.28 - 226.50 260,000 226.23
Alma School Road Bridge 190,000
226.50 - 226.99 260,000 226.89
McKellips Rd Dip Crossing 5,000




Table 7. continued... .
Channel Capacity Reach Limiting First Breakout Location Station
(ites !.2?\?::&:1?(1:1?:{23?0—6'“ Channe(lcfcnapamy Left Bank Right Bank
226.99 - 227.38 226.89
227.38 - 227.61 40,000 227.56
Country Club Road Bridge 180,000
227.61 - 228.11 40,000 ) 227.87
228.11 - 228.20 10,000 228.17
228.20 - 228.63 260,000 228.63
228.63 - 229.34 40,000 229.30
229,34 - 229.91 180,000 229.68
229.91 - 230.10 20,000 230.09
230.10 - 230.84 40,000 230.47
230.84 - 231.60 120,000 231 .41
Gilbert Road Bridge 70,000 _
231.60 -232.03 120,000 231.88
232.03 - 232.97 40,000 232.36
232.97 -233.44 #0,000 23341
233.87 - 234.76 180,000 233.95
234.76 - 235.07 80,000 23491
235.07 - 235.68 40,000 235.57
235.68 - 236.04 80,000 235.76
236.04 - 236.77 180,000 236.53
236.77 - 237.50 60,000 237.00
Granite Reef Dam .

Nole: Breakouts do not necessarily cause damage to arcas within the adjacent flood plain.




TABLE 8. MODIFIED PULS ROUTING (DT =1 HOUR)
SALT RIVER PROJECT SYSTEM

STORAGE (AC-FT) IN CHANNEL REACHES
DISCHARGE
(FTVS) STEWARTMTN | HORSESHOE TO BARTLETT TO
TO GRANITE REEF BARTLETT GRANITE REEF
0 0 0
1000 405 845 1210
5000 1350 2800 3540

10,000 2270 4600 5700

20,000 3850 7700 9780
30,000 5240 9930 13,000
40,000 6550 12,400 16,300
50,000 7860 14,000 18,900
60,000 - 9020 16,000 22,200

© 70,000 10,190 17,700 24,800
80,000 11,200 19,400 27,700
90,000 12,400 20,900 30,300
100,000 13,500 22,400 32,600
150,000 18,900 28,600 45,700
200,000 23,300 33,800 58,700
300,000 38,600 50,700 105,700
400,000 68,500 73,000 172,000




TABLE 9-1. SIMULATED POR DISCHARGES AT GRANITE REEF DAM
RECOMMENDED PLAN (P60P2)

DISCHARGE IN FT°/s

DATE PEAK _ RANK 1-DAY _ RANK 2-DAY _ RANK 3-DAY  RANK 5-DAY  RANK 10-DAY  RANK ORDER PP
Mar 1889 16430 24 14561 24 12280 24 10971 25 9622 7] 5788 29 1 0.007
Feb 1890 82183 7 74089 7 57711 7 43969 9 27799 1 13915 12 2 0.016
Feb 1891 198513 1 185241 1 159870 1 134312 1 102182 1 86324 1 3 0.026
Mar 1895 10966 28 10065 28 8326 29 7207 Pt 6047 3] 5103 K]l 4 0.035
Apr 1905 63535 10 62499 9 57370 8 50390 7 36633 7 18619 9 5 0.045
Mar 1906 55330 1 47948 1" area7 12 31640 12 20969 12 10515 16 6 0.054
Mar 1907 4102 13 30738 15 22909 15 19815 15 16180 16 9948 17 7 0.064
Mar 1908 11268 27 9753 2 9020 2 8778 28 8351 7 5949 28 8 0.073
Feb 1909 7671 3 7 N 6897 3 6715 31 6243 29 5979 27 9 0.083
Mar 1911 19425 2 17257 2 13487 23 11584 23 8505 26 7783 23 10 0.092
Apr 1915 10932 2 10862 27 10102 27 9535 27 9232 23 9106 19 1 0.102
Jan 1916 108978 5 99948 4 92201 4 83862 2 68369 4 35643 4 12 0111
Apr 1917 36305 15 3421 14 25209 13 23095 13 16429 15 8677 2 13 0.120
Mar 1918 39430 14 32643 13 23449 14 18670 17 14877 18 12258 14 14 0.130
Feb 1920 110716 4 ' 99620 5 85387 5 74113 5 56182 5 31668 5 15 0.139
Mar 1922 21960 20 18407 21 14671 2 12214 2 8612 25 433 32 16 0.149
Apr 1924 12089 5 11997 25 10826 26 10226 26 8955 24 72683 24 17 0.158
Feb 1927 65197 9 57675 10 49709 10 44450 8 33482 8 17966 10 18 0.168
Mar 1932 6320 32 6219 32 6017 32 5891 32 5651 32 5399 30 19 0177
Mar 1937 34252 16 21200 16 21619 17 17627 19 13156 19 8762 2 20 0.187
Mar 1941 91101 6 78627 6 69740 6 63205 6 43288 6 2171 7 21 0.196
Apr 1952 8224 30 2013 30 7789 30 6989 30 6168 30 6385* 26 22 0.206
Apr 1965 596 34 524 34 415 34 as2 34 284 34 146 M 23 0.215
Dec 1965 276889 17 27107 17 17526 20 12425 21 7538 8 6754 25 24 0.225
Mar 1966 11934 26 11451 2% 11213 25 11011 24 10452 2 8890 20. 25 0.234
Apr 1973 21376 2 20824 2 19946 19 19161 16 17921 13 16245 11 26 0.244
Mar 1978 72801 8 63745 8 54003 9 42056 10 32146 9 18878 a 27 0.253
Jan 1979 49344 12 41571 12 40382 t1 37554 1 29754 10 21919 5] 28 0.263
Feb 1980 129933 3 114451 3 93295 3 82067 4 76223 2 69519 2 29 0.272
Mar 1983 24334 19 23454 18 21709 16 20129 14 17748 14 13206 13 30 0.282 .
Dec 1983 24686 18 23223 19 20877 18 18651 18 15089 17 g225° 18 31 0.291
Mar 1985 18946 23 16805 23 15467 21 14092 20 12733 20 12024 15 32 0.301
Mar 1992 5545 33 5223 33 4934 33 4520 3 3837 a3 2984 33 33 0.310
Jan 1993 160451 2 124462 2 97985 2 83806 3 70881 3 54883 3 34 0.320

*  Hydrograph for the period April 1952 only shows half cycle of the entire hydrograph.
The period of March 1952 was assumed 1o be syrametrical with that of April to complets the cycle.
**  Periods Dec 1965 and Jan 1966 were merged to obtain the 10-day duration.
*** Hydrograph for this period was extrapolated up to Jan 1984 (Ref. USGS Water Resowrces Data. AZ 1984)




TABLE 9-2. SIMULATED POR DISCHARGES AT GILA RIVER CONFLUENCE
RECOMMENDED PLAN (P60P2)
DISCHARGE IN “FT¥/s L
DATE PEAK  RANK 1-DAY  RANK 2-DAY RANK 3-DAY _ RANK 5-DAY  RANK 10-DAY  RANK ORDER Pp
Mar 1889 14497 24 13613 24 11947 24 10694 2 9991 7] 5664 27 B 1 0.007
Feb 1890 78658 6 73088 6 59560 7 47124 8 29757 10 14890 12 2 0.016
Feb 1891 190090 1 178255 1 155060 1 131818 1 101259 1 85493 1 3 0.026
Mar 1895 9309 y..:} 8692 28 7390 29 6393 30 5282 K} | 4345 1] 4 0.035
Apr 1905 60542 ] 59178 8 54700 8 49099 7 s 7 19463 8 5 0.045
Mar 1906 48315 1 43725 " 37089 12 32087 12 23116 12 11696 14 6 0.054
Mar 1907 38503 14 33750 14 27392 14 22932 14 18073 14 11150 17 7 0.064
Mar 1908 7524 0 7480 30 7384 30 7203 28 7121 27 5244 28 8 0.073
Feb 1909 6473 31 6281 3t 8071 n 5908 N 5477 29 5208 29 8 0.083
Mar 191t 16397 p.r] 15020 23 12265 23 10552 23 7675 25 7013 2 10 0.092
Apr 1915 9924 27 9714 27 9243 27 - 8895 27 8556 24 8367 21 1 0.102
Jan 1916 100764 4 96146 4 89350 4 81567 2 66833 4 35713 4 12 0.114
Apr 1917 39314 13 366841 13 32837 13 29142 13 20069 13 10667 18 13 0.120
Mar 1918 32105 15 28493 15 21843 15 17639 17 13765 18 11581 15 14 0.130
Feb 1920 97978 5 ‘92885 5 83278 5 74121 5 58557 5 33410 5 15 0.13%
Mar 1922 18060 21 16062 2 13421 p | 11354 2 7515 26 are4 32 16 0.149
Apr 1924 11814 25 | 11413 25 10639 25 9957 25 8733 23 6999 24 17 0.158
Feb 1927 58466 10 54350 10 47994 10 42617 9 32467 8 17205 10 18 0.168
Mar 1932 5450 32 5363 32 5226 . 32 5119 a2 4899 32 4706 30 19 0177
Mar 1937 27043 16 " 240097 16 20081 17 16652 19 12293 19 8039 xn 20 0.187
Mar 1941 75734 7 72048 7 566786 6 61124 g 43903 6 22150 6 21 0.196
Apr 1952 8421 29 8352 20 7512 28 6650 29 5700 28 5915+ 26 22 0.206
Dec 1965 25659 17 21749 18 12869 22 8904 2% 5346 30 5996 25 23 0215
Mar 1966 10947 26 10842 2% 10632 26 10474 24 9905 21 8561 20 24 0.225
Apr 1973 19952 20 19630 20 18943 19 18238 16 17085 15 15445 11 25 0.234
Mar 1978 62314 8 57916 9 50060 9 40210 10 30734 9 18116 9 26 0.244
Jan 1979 41444 12 39525 12 a7g7e 1 35819 11 28820 11 21103 7 27 0.253
Feb 1980 113004 3 104779 3 90564 3 80575 4 73930 2 68566 2 28 0.263
Mar 1983 22455 18 21833 17 20547 16 19251 15 16967 18 12938 13 29 0272
Dec 1983 22326 19 21368 19 . 19534 18 17541 18 14146 17 B741* 19 20 0.282
Mar 1985 15800 23 15072 22 14282 20 13199 20 11879 20 11251 16 31 0.291
Mar 1992 3716 a3 3827 a3 3390 3 3113 33 2597 k| 2038 a3 32 0.301
Jan 1983 122443 2 | 110052 2 92008 2 80868 3 68662 3 52981 3 K] 0.310

*  Hydrograph for the period April 1952 only shows half cycle of the entire hydrograph.
The period of March 1852 was assumed to be symmetrical with that of April to compilets the cycle.

**  Periods Dec 1965 and Jan 1956 were merged to obtain tha 10-day duration.

*+*  Hydrograph for this period was extrapoiated up fo Jan 1984 (Ref. USGS Water Resources Data. AZ 1984)




TABLE 9-3. SIMULATED POR DISCHARGES BELOW GILA RIVER CONFLUENCE
RECOMMENDED PLAN (P60P2) - COMPARISON: w/ vs. w/0 Project

DISCHARGE IN FT%/S

DATE® PEAK RANK PP PEAK
W/PROJECT W/0 PROJECT®
Mar 1889 14,500 28 . 263 32,300
Feb 1890 78,700 7 064 © 122,900
Feb 1891 235,000 1 007 300,000
Mar 1895 9300 34 320 3800
Apr 1905 60,500 10 092 103,800
Nov 1905 50,000 160,000
Mar 1906 48,300 12 A1
Mar 1907 38,500 15 139 41,400
Feb 1908 7520 36 339 30,600
Dec 1908 1 | 78,000
Feb 1909 6470 37 348 NA
Mar 1911 16.400 25 234 NA
Feb 1914 ' 16,300
Jan 1915 ] 22,200
Apr 1915 9920 33 310 ‘ NA
Jan 1916 121,000 4 035 " 150,000
Apr 1917 39,300 14 130 47,300
Mar 1918 32,100 17 158 28,500
Feb 1920 98,000 5 045 126,300
Aug 1921 15500 | . 27 253 15,500
Mar 1922 18,100 24 225 24,700
Sep 1923 1800 53 500 1800
Dec 1923 ’ 75,500
Apr 1924 11,800 29 272 NA
Sep 1925 3600"2 a7 443 3600
Sep 1926 36,600" 16 149 36,600




" {ABLE 9-3. SIMULATED POR DISCHARGES BELOW GILA RIVER CONFLUENCE
o RECOMMENDED PLAN (P60P2) - COMPARISON: W/ vs. w/0 Project
(continued)

DISCHARGE IN FT%/S

DATE? PEAK . RANK PP PEAK
W/PROJECT W/0 PROJECT®
Feb 1927 58,500 1 102 74,400
Aug 1928 5400'2 41 .386 5400
Sep 1929 5400"2 a0 377 5400
Aug 1930 18,400"? 23 215 18,400
Aug 1931 6400™ a8 358 6400
Feb 1932 | NA 81,000
Mar 1932 5450 39 367 NA
Oct 1932 300" 65 614 300
Aug 1934 1400 56 519 1400
| Aug 1935 4800 44 45 4800
| . Jul 1936 2600™ a8 453 2600
| Mar 1937 27,000 18 168 43,100
Mar 1938 o 59,000
Sep 1939 900" 58 547 00
Aug 1940 11,1002 30 282 11,100
Mar 1941 75,700 8 073 117,000
Apr 1942 | " ) 3500
Aug 1943 1900"? 52 LA _ 1900
Aug 1945 5200™% | 42 396 5200
Sep 1946 500" : 60 566 500
Aug 1847 2600 49 462 2600
Oct 1949 200" 69 652 200
Aug 1951 2000™2 51 481 2000
Apr 1952 8420 35 329 , 6500
Aug 1954 800" 59 587 800
. _ Aug 1955 2300™2 50 472 2300




TABLE 9-3. SIMULATED POR DISCHARGES BELOW GILA RIVER CONFLUENCE
RECOMMENDED PLAN (P60P2) - COMPARISON: w/ vs. w/0 Project .
(continued)

DISCHARGE IN FT/s

DATE® PEAK RANK PP PEAK
W/PROJECT W/0 PROJECT®
Apr 1965 4100 5200
Dec 1965 25,700 19 A77 40,800
Mar 1966 1090 | = a2 301 NA
Dec 1967 1 20,600
Mar 1968 ’ 11,500
Apr 1969 ' 3700
Sep 1970 1200"2 56 528 1200
Aug 1971 200'"2 68 642 200
Mar 1973 NA 21,100
Apr 1973 20,000 22 206 NA
Sep 1976 400*? 61 576 400 .
Mar 1978 62,300 9 .083 93,900
Dec 1978 NA 136,000
Jan 1979 41,400 13 120 NA
Feb 1980 130,000 3 .026 194,000
Sep 1981 _ 217" 67 833 217
Sep 1982 14342 70 661 143
Mar 1983 22,500 20 187 NA
Oct 1983 95,200" 6 054 95,200
Sep 1984 3930' . 45 424 3930
Mar 1985 15,800 26 244 NA
Jul 1986 348 63 505 NA
Jul 1987 346 64 604 346
Sep 1988 11352 57 538 | 1135
Oct 1989 370'? 62 .585 370

Aug 1990 14382 54 509 1438 .




TABLE 9-3. SIMULATED POR DISCHARGES BELOW GILA RIVER CONFLUENCE
RECOMMENDED PLAN-(P60P2) - COMPARISON: w/ vs. w/o Project

DISCHARGE IN FT%/S

(continued)

DATE® PEAK RANK PP PEAK
W/PROJECT W/O PROJECT®
Sep 1991 270"% 66 623 270
Mar 1992 3720 46 434 NA
Aug 1992 11,100"2 a1 291 11,100
Jan 1993 150,000 2 016 NA

& W/O Project Discharges for the Salt River above the Gila River unavailable after 1980, since no
analysis of data post-1982 CAWCS Hydrology Report was done.

& Source: Table 3-6 of 1982 CAWCS Hydrology Report

" No “spill" w/ project

2 pischarge resulted from tributary inflow 1o the Gila from source other than Sait River. Estimated
based upon recorded discharges for the Gila River at Gillespie Dam.

NA = Not Applicable




TABLE 10. COMPARISON OF SIGNIFICANT FLOODS OF RECORD
SIMULATED W/ AND W/O PROJECT AND NATURAL RUNOFF? .
PEAK DISCHARGE IN SALT RIVER AT GRANITE REEF DIVERSION DAM

WATER MONTH W/0 W/ PROJECT | NATURAL?
~ YEAR PROJECT? (P60OP2)
m

1891 February 271,000 199,000 300,000
1905 April 113,000 63,500 115,000
1906 November - 134,000 no spill 220,000
1916 January : 145,000 109,000 164,000
1920 February 138,000 111,000 155,000
1927 February 82,000 65,200 123,000
1932 February 86,000 no spilP 117,000
1938 March 77,000 no spill 115,000
1941 March 132,000 91,100 170,000
1966 December 47,000 27,900 85,000
1978 March 119,000 72,900 260000 | @)
1979 December 157,000 49,300 235,000
1980 February 201,000 130,000 241,000

Notes:

! Natural flow is the peak discharge which would have occurred in the absence of
SRP reservoirs.

2 Results based on simulations reported in Table 4 of the May 1982 CAWCS
Hydrology Report for the period from 1889 through 1980 only. W/O project
unavailable for the period since 1980,

2 Spili occurred in the following month, but was only 6300 ft*/s.




""" TABLE 11. MODIFIED PULS ROUTING (DT = 6-HOUR)

LOWER SALT RIVER (BELOW VERDE RIVER CONFLUENCE) TO GILLESPIE DAM

STORAGE (AC-FT) AND PERCOLATION LOSS (FT¥/S)
IN CHANNEL REACHES
DISCHARGE
(FTY/S) GRANITE REEF GILA RIVER WATERMAN HASSAYAMPA
DAM TO GILA | CONFLUENCE WASH TO RIVER TO
RIVER TO " HASSAYAMPA GILLESPIE
CONFLUENCE WATERMAN RIVER DAM
WASH
0 Storage 0 0 0 0
Percolation 750 660 830 330
50,000 Storage 34,000 38,000 42,300 8750
Percolation 750 660 830 330
100,000 - Storage 64,700 62,000 65,000 14200
Percolation 750 860 1180 - 400
150,000 Storage 90,700 84,900 86,900 19,400
Percolation 870 1060 1550 475
206,000 Storage 113,400 104,000 106,000 23,800
- Percolation 970 1200 1750 530
250,000 Storage 138,600 122,000 122,000 28,100
: Percolation 1140 1330 1880 570
300,000 Storage 162,500 141,000 137,000 32,500
Percolation 1310 1440 2000 630
320,000 Storage 172,000 148,000 144,000 34,200
Percolation 1340 1490 2050 650




- TABLE 12. POR ELEVATION FREQUENCY DATA
SRPSIM RESULTS, 1889-1993

Year Elevation Rank Year Elevation PP
T1889 2151 1 1924 2151

1890 2151 2 1920 2151

1891 2151 3 1907 2151

1892 2132 4 1932 2151

1893 2102 5 1917 2151

1894 2087 6 1909 2151

1895 2104 7 1908 2151

1896 2098.5 8 1916 2151

1897 2116.5 9 1915 2151

1898 2105 10 1941 2151

1899 2077 11 1085 2151 Plotting positions for cvents ranked 1-23

determined from short time -interval simulation.

}gg? 220%%51 }g :gg; g:g: Sce Tables 5-1 through 5-4 for results,

1902 2035 14 1906 2151 )

1903 2030 15 1983 2151

1804 2023 16 1873 2151

1905 2151 17 1966 2151

1906 2151 18 1980 2151

1907 2151 19 1979 2151

1508 2151 20 1889 2151

1909 2151 21 1890 2154

1910 21445 22 1905 2154

1911 21435 23 1891 2151

1912 2136 24 1937 2151 0.225

1913 2125 25 1992 2151 0.234

1914 21145 26 1968 2150 0.244

1915 2151 27 1927 2148 0.253

1916 2151 28 1987 21475 0.263

1917 2151 29 1922 2147 0.272

1918 2138 30 1952 2145 0.282

1919 2139 3 1910 21445 0.201

1920 2151 32 1942 2144 0.301

1621 2134 33 1911 21435 0.310

1822 2147 M4 1991 2141 0.320

1823 21405 35 1986 2141 0.325%

1924 2151 k! 1923 21405 0.338

1925 2128 7 1969 2140 0.348

1926 2127.5 38 1919 2139 0.358

1827 2148 39 1988 2138.5 0.367

1928 2134 40 1043 2138 0.377

1929 2117 41 1982 2138 0.388

1930 2113.5 42 1918 2138 0.386

1931 2113 43 1912 2136 0.405

1932 2151 44 1933 2136 0.415

1933 2138 45 1921 2134 0.424

1934 21135 46 1928 2134 0.434

1935 2117 47 1989 2134 0.443

1936 2129 48 1981 2134 0.453

1937 2151 49 1974 21335 0.462

1938 2133 50 1967 21331 0472

1939 21175 51 1960 21331 0.481

1940 2096 52 1938 2133 0.491

1941 2151 53 1892 2132 0.500




TABLE 12 (cont). POR ELEVATION FREQUENCY DATA
SRPSIM RESULTS, 1889-1993

Year Elevation Rank Year Eilevation PP
1942 2144 - 54 1936 2129 0.509
1943 2138 55 1953 2128 0.519
1944 2119 g6 1025 2128 0.528
1945 2116.8 57 1926 21275 0.538
1946 2099 58 1813 2125 0.547
1947 2094 59 1970 2125 0.557
1948 2086 60 1944 2119 0.566
1949 2109 61 1962 2118 0.576
1950 2102 62 1939 21175 (.585
1951 2070 63 1975 2117 0.585
1952 2145 64 1929 2117 0.604
1953 2128 65 1935 2117 0.614
1954 2095 66 1945 21168 0623
1955 2073 67 1897 21165 (0.633 *
1956 2068 68 . 1914 21145 0.642
1957 2064 69 1965 2114 0.652
1958 2102.2 70 1934 2113.5 0.861
1959 2096 71 1930 21135 0671
1960 21331 72 1931 2113 0.680
1961 2109.5 73 1861 210905 0.690
1962 2118 74 1949 2108 0.69%
1963 2094 75 1898 2105 0.709
1964 2079 76 1895 2104 0.718
1965 2114 77 1976 2103 0.728
1966 2151 78 1958 21022 0.737
1967 21331 79 1893 2102 0.747
1968 2150 80 1950 2102 0.758
1969 2140 81 1971 2101 0.766
1970 2125 82 1972 2099 0.775
1971 2101 83 1946 2099 0.785
1972 2099 - 84 1896 20985 0.794
1973 2151 85 1990 2096 0.804
1974 21335 86 1840 2098 0.813
1975 2117 87 1959 2096 0.822
1976 2103 88 1954 2085 0.832
1977 2084 89 1963 2084 0.842
1978  2050.5 90 1947 2094 0.851
1979 2151 91 1894 2087 0.861
1980 2151 92 1948 2086 0.870
1981 2134 93 1977 2084  0.880
1982 2138 T 94 1964 2079 0.889
1983 2151 95 1899 2077 0.898
1084 2151 96 1955 2073 0.908
1985 2151 97 1851 2070 0.917
1986 2141 98 1956 2068 0.927
1987 21475 99 1957 2064 0.936
1988 2138.5 100 1901 20551 0.946
1989 2134 ‘ 101 1900 2055 0.955
1990 2096 102 1978 2050.5 0.965
- 1991 2141 103 1602 2035 0.874
1992 2151 104 1503 2030 0.984

1983 2151 105 1904 2023  0.993
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Theodore Roosevelt Dam spillway - modified Spillway modified to restore 150,000 cfs capacity.

to increase reservoir capacity. Individual gate hoists and operating motors, and two generators - installed. .
Salt River Project Rehabilitation Orme Dam - eliminated from CAP
and betterment program - studied. Reclamation initiated Central Arizona Water
Sait River Project Rehabilitation | Controf Study.
and betterment program - authorized | November 1981 - Secretary of the
pursuant to the Act of October 7, 1949 interior elected to rehabilitate four
(63 Stat. 724) dams including Rooseveit Damto
Construction on rehabilitation accomph;t(l);everal purposes of the
L and betterment - begun. CAP and 50D.
The confluence of Salt river and Tonto Creek . oo : ,
. . A 60-Hz, 36-MW generating unit- installed at Secretary of Interior - directed
- chosen for a reservoir project . : . .
Roosevelt Dam to replace the 25-Hz unit. construction of Modified Roosevelt
_ Dam.
February 1903 - Salt Valley Water User's Association - , Construction of Cliff Dam
incorporated Congress authorized Reclamation to - eliminated
| construct the Central Arizona Project as a '
March 1903 - Salt River Project {which included . part of the Colorado Basin Act. Construction of

the construction of Roosevelt Dam) - authorized by the

i Modified Roosevelt Dam
Secretary on Interior. odt

Construction of the original dam.
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i - . MODIFIED ROOSEVEL DAM
; SALT RIVER. ARIZONA

. SOURCE:  DESIGN SUMMARY - THEODORE ROOSEVELT DAM —
; MODIFICATION, SALT RIVER PROJECT, AZ

UNITED STATES BUREAU OF RECLAMATION MODIFIED ROOSEVELT DAM
JULY 1991 TIME-LINE
e DRAWN BY-MM US. ARMY CORPS OF ENGINEERS
DATE.7-95 LOS ANGELES DISTRICT
PLATE 3

o B e




Q
|

v 3ivid

' "~ See Note !
ELEVATION, FT,, MS.L. C See Note LEGEND
— 2220 <’ Topof Dum (E12218f) e
’ E_i; I Original dam; constructed of
2200 ikt masonry.
— 2180 o . o
Section added during modification;
2160 Top of excavated existing dam constructed of mass concrete blocks.
Top of Darm (EL2L0f) - 2140 : . (EL21395f7) -
Spillay Sill E1 2120.2 1) RS 2120 ~ 2
E‘E: ) 2100 5 _Spill way Sill (EI 2100 )
IR 2080 — EE
) 2080 BOihl NOTES
M 2040 —! :L -‘}‘: ; \ 1 A 4.5 fi parapet wall is construcied along the crest of the
ks ras e e 43 P 1 :"':'1':'_1 maodified dam.
.:. : .; 'l::"ll — 2020 I anEhantn ) 2. Madmum capacity of 150,000 cfs - at WSE 2187.6 fi with all
byl lylyly Ener e Cn | gates wide open; above this elevation, 150,000 cfs is
X 1:'1;'- -‘{-'13 2000 — Clz.Ls o maintained by adjusting the gates.
R ALk YA PR e FeB s A GRS el P e P el 2 3 Includes power plant bvpass.
i — 1980 Py Ty Iy Iy Ty,
1960 — LI Il Tt
Sen L o e N.TS.
— 1840 e e )
1920 Yy T B
— 1900 Iy e e
1880 —| TG R )
—L. 1860 DRAWN BY: MM
ORIGINAL DAM MODIFIED DAM DATE: 7-95
1905 - 1911 Construction Date 1987 - 1995 MODIFIED ROOSEVEL DAM
- SALT RIVER, ARIZONA
280 Structural Height, ft. 357 SECTION 7 STUDY
16 Top Width, ft. 216

723

Crest Length, f1.

1210

(19) 20'x15.9" Radial Gales

: Spillway Structure | (4) 21°30° Top Seal Radial Gates
Max. Cap. = 150,000 cfs priway Max. Cap. = 150,000 cfs (see note 2)
(1) 667 ring jet valve i 4) 90" jet-flow gates & ring follower gaie
3160 cis River Outlet Wt_rrks @) 11,700 cfs (see nole 3%
- 36 MW
Dcsiﬁn Discharge = 2,400 cfs Power Plant

36 MW ]
Desipn Discharge = 2,400 cfs

MODIFIED ROOSEVELT DAM
COMPARISON DIAGRAM

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT




| SURFACE AREA
@ (ACRES)
35,000 30,000 25.000 20,000 15,000 10,000 5,000 0 ;
2236 | | I I 2236
AN | | | A -
2226 F——— \C [TOP OF DAM (EL. 2218 FT, MSL.) | v 2226
% H BN B <'__ '''''' S e Sl S S N sl N R S A e St In e S iy T alu S A I B NN R
2206 F I _ //1, 2206
| \'\ ! ' = e '
2186 N 1 2186
™ || " TOP OF FLOOD CONTROL (EL. 2175 FLMSL) |
...,__.I.-- ) — — e ———t = Rl SN Ep——
' 2166 T : 1 1 | 2168 | NOTES:
Z 1 | S — // \\ I J I I L 1. BASED ON 1981 SEDIMENT SURVEY.
- | STORAGE CURVE | | v gl N | TOF OF CONSERVATION (EL. 2151 FLM.S.L. 1 2. VOLUME COMPUTATION - JANUARY 1982.
= 2146 — : v AN | ShESSE Sl S L BB RTE ’ 2146 § 3. FOR TABULATIONS, SEE EXHIBIT C OF THIS MANUAL.
< | I N
% ~ 2126 : o I A - \l A 4 2126
= - | {/ . I N ;
3 2 210 L { L |
. s = 6 /, SPILILWAY SILL ELEVATION (EL. 2100 FT, M.S.L.) - 2108
B Y AT N AR A i \ )
e \ T
e \ ~
7 & 2086 ! X AREA CURVE 2085
fg : N\ '
> 2066 N 2066
s /] | \
2046 | L/ | | AN . 2046
-/ I \ |
N
2026 // \ ‘ 2026
: N -
2006 { N\ 2006
l MODIFIED ROOSEVELT DAM
i ’ SALT RIVER, ARIZONA
1986 \ 1086 } SECTION 7 STUDY
| .
1966 ‘ - | | ] N P ROOSEVELT RESERVOIR
0 500 1,000 1,500 2,000 2,500 3000 3500 4,000 AREA - CAPACITY
- CURVES
RESERVOIR CAPACITY | I—
1,000 AC-F U.S. ARMY CORPS OF ENGINEERS
4, D DRAN BY: MM LOS ANGELES DISCTRICT
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RESERVOIR WATER SURFACE ELEVATION IN FEET
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Notes:
1. The curves are for percentages of the maximum
- operting for one 90-inch jet flow gate, based
on gate travel.

2. Towal discharge of all four jet flow gates
equals four times the discharge shown for
one gate.

3. Maximum allowable reservoir elevation for
river outlet works operation is 2175 fi.*

4. Discharge curves assume no flow to the
powerplant.

2020

LA VY

(ALL FOUR GATES

/
[/ -~

ONE S0-INCH JET

FLOW GATE
OPERATING EQUALLY

'MODIFIED ROOSEVELT DAM
SALT RIVER, ARIZONA
SECTION 7 STUDY
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i 1

1985 g

SQURCE:

0
Inlet, E) 1989.0

40 800 120
US Bureau of Reclamation

Design Operating Criteria, Theodore Roosevelt Dam
Saft River Project, AZ, June 1994

o] TEC0 06T 3I60 5800
DISCHARGE IN CUBIC FEET PER SECOND IPER GATE)

3200

!
3600 4000

Modified Roosevelt Dam
Outlet Works
Discharge Rating Curves

DRAWN BY: MM U.S. ARMY CORPS OF ENGINEERS

DATE.; 7-95
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Maximum water surface, £l 2218.00
L

2230 : \
' . -
4 _— = Fe
) . bl
2210 7 .
— /. | Maximum ocllowable
L s e discharge
- 7
: N [/ / 1
z yd
2 2180 vy oy Iy T AL Vs
RN AT AREY
3 % Y W ,
o =,
o yd
e ] / / . / .
2170
N e
2 ' / £ / 5
] ’ "
<
= e / / / / / / ///(
% / / / / / 1// . L——F ree flow
z N A | A
& 2130 - LEFT OR RIGHT ABUTMENT SPILLWAY
/ }L/____,’/” (COMBINED UNIFORM GATE OPERATION)
L : l
2110 § i0 20 30 26 50 80 70 80 30 100
DISCHARGE IN THOUSANDS OF CUBIC FEET PER SECOND :
MODIFIED ROOSEVELT DAM
NOTES: SALT RIVER, ARIZONA
1.. The curves are for various gate openings for 21°X30° radial gates. Gate openings are measured normal to spillway slopes. SECTION 7 STUDY
2. The curves are applicablle for either left abutment or right abutment spillway. .
3. Spillway sill is at elevation 2100 ft, m.s.l. However, approach channel invert is at higher elevation (approx. 2118.75 ft) Modified Roosevelt Dam
therefore, spillway fiow starts above 2118.75 ft. .
Spillway Structure
T Discharge Rating Cure
SOURCE: US Bureau of Reclamation

Design Operaling Criferia, Theodore Roosevelt Dam ‘ DRAWN BY: MM

(FOR EITHER LEFT OR RIGHT ABUTMENT SPILLWAY)

U.S. ARMY CORPS OF ENGINEERS

Salf River Project, AZ , June 1994 I DATE: 7-95

LOS ANGELES DIS';T




* i+ top ofidam~ A5
YE pomast | S0 Mparapet wal 33,029 acres
El. 22180 146,639 ac-ft | 32 325 acres
SURCHARGE
1,245,300 ac-ft
El. 2175.0 ft 25,625 acres
EXCLUSIVE FLOOD CONTROL
557,000 ac-ft
| El. 2151.0 ft - 19,200 acres
ACTIVE CONSERVATION
1,591,800 ac-ft
El. 1989.0 ft 1,265 acres
DEAD STORAGE?
| 17,400 ac-ft’
el. 1902.0 ft
streambed @ dam axis

NOTES:
1. Capacities taken from 1982 updates of the
1981 Area-C_apacn‘y Tables which are based MWM@QAM
on 1981 sediment survey. SECTION 7STUDY
2. Top of dead storage - based on estimated
sediment depth by year 2094 of 87 f. MODIFIED ROOSEVELT DAM
STORAGE ALLOCATION
DIAGRAM

DRAWN BY:MM U.S. ARMY CORPS OF ENGINEERS
DATE: 7-95 LOS ANGELES DISTRICT
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SRt
Year MODIFIED ROOSEVEL DAM
SALT RIVER, ARIZONA
SECTION 7 STUDY
ANNUAL PEAK INFLOW
TO
Source: Draft - Section 7 Study for Modified Roosevelt Dam, Arizona MODIFIED ROOSEVELT DAM
Hydrologic Evaiuation of Water Control Plans DRAWN BY-MM 1889 - 1993
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p ESTRELLAPKWY
E BULLARD AVE.

Corusnce with Gia Fhvar
2
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16TH 5T

24TH ST.

MARICOPA FIY (1-10)
5.R. 153 (PRAGP)
OHOKAM EXPYY (SR 143}

CROSSINGS

x

PRIEST DR.
{SEERIGHT OF BAR}
SCOTTSDALE RD.

MAYDEN RO¥

RED MT. FWY

RIVER

PIAA FWY (PROP}
ALMA SCHOOL AD.

McKELUPS RD. |5

CO. CLUBRD (SR &7)

GILBERT RD.

NEW MILL AVE, OLD MILL AVE, 5. PACIFICRR.

0 50 100 150 | 200
LIMITING CAPACITY ! (1,000 CFS)

NOTE:
1. Liniting Channel Capeciny - maxiruen capacity before first breakour occurs with in the chonnel reach
First breakout does nof nécessarily cause doamage to the adjacent flocd plain arec.

DRAWN BY: MM
. DATE: 7-95
SOURCE: Resuits of Hydraulic Study - Modified Roosevelt Dam - Baker Engineering for Corps of Engineers.

250 300

MODIFIED ROOSEVELTDAM
SALY RIVER, ARIZONA
SECTION 7 STUDY

SALT - GILA RIVER
CROSSINGS AND CAPACITIES

GRANITE REEF DIVERSION DAM
TO GILLESPIE DAM

LOS ANGELES DISTRICT
U.S. ARMY CORPS OF ENGINEERS




MODIFIED ROOSEVELT DAM WATER CONTROL DIAGRAM

| . NOTES :

1. Max. discharge within the flood pool (WSE 2151 ft - WSE 2175 ft) is 53,100 cfs .

2. Forelevations greaterthan WSE 2175 fi, follow spillway discharge diagram.
When WSE exceeds 2218 ft, maintain spiliway flow at 150,000 cfs.

3. Rising and falling stages - refers to trend of WSE, not the inflow hydrograph.

4. When WSE is between 2151 ft - 2175 fi, the combination of Modified Roosevelt Dam outfow and the
downstream runoff should not exceed 180,000 cfs at Granite Reef Dam.

5. During rising stages, higher releases can be made provided that d 4 constraints are not exceeded.

6. During falling stages, do not reduce to a scheduled disc harge if inflow is greater than that discharge
value.

7. During transition from rising to falling stage, increase releases if required to meet drawdown duration
requirements. Flood pool must be evacuated within 20 days of the beginning of a single design flood
{any event with max. pool elevation within the flood pool }- horderto accomplish this, in genenal, the

falling stage schedule should ba followed. cor : el
T T 1 T T T T T T | G- 75 100 725 qsp 2182 2183| 144400
| LTopofFiood ControlPool (WSE 217511 - 2.166.088act) |~ v | | [PART 2 SPILLWAY DISCHARGE (1,000 CFS) | 2188 2184 | 145,200
T 2174 | | | . N RN | | A PR A | I {2141 2184 - 2185 | 146,000
R R (SR N SRR RN I IR R BT B (RSN NS WS NS NN SEONEAN BRSO ROER | 2185 - 2186 | 146,800
e i I ——_——-——_ PR O N S 2186 - 2187 147,600
' 2187 - 2188 | 148,400
2188 - 2189 | 149,200
2190 - 2218 | 150,000 |
>2218 150,000 [

| PART 2 - Release Schedule |
RISING AND FALLING STAGE |

WSE RANGE! RELEASE
(IN FT., MSL))| (IN CFS)

2175 - 2176 79,880
2176 - 2177 88,660
2177 - 2178 | 106.440
2178 - 2179 , 124,220
Lorts S 2179 - 2180 | 142,000
2185 |———— # A | om0 zs1| 142,800
g msweas W B 2181 - 2182 | 143,600

2205
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2195

.S.E.above F.C.Pool (FT, MS.L.)
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PART 1 - Release Schedule

RISING | FALLING | |11 042
STAGE STAGE

wSE RANGE | RELEASE  wsr RanGgE
(FT., MSL) | (INCFS} | (FT., MSL)

RISING STAGES Y . 151 - 2153 1,900 _
kb cna i o ] o158 - 21550 2,200 |
SRR I W S G| 2155 - 2157 8,500 12151 - 2152

- ' = | 2157 - 2162/ 12,200 2152 - 2157| | -

2162 - 2172 39,500 2157 - 2170] 1,753

2172 - 2175, 53,100 2170 - 2175{ [ T
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2154 1,668
MODIFIED ROOSEVEL DAM
SALT RIVER, ARIZONA

SECTION 7 STUDY

|- Bottom ofFlood Controi Pool (WSE 2757 fi - 1605, T6a aet] =~ | 7|

RESERVOIR WATER SURFACE ELEVATION

2150 ‘ _ 1 ' ' : o f ‘ — 1 l1590 MODIFIED ROOSEVELT DAM
o 0 a 8 12 16 20 2a 28 32 36 a0 a4 48 52 56 WATER CONTROL DIAGRAM
PART 1 FLOOD CONTROL DISCHARGE (1,000 CFS)
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APPENDIX A.
MONTHLY INFLOW TO HORSESHOE AND

MODIFIED ROOSEVELT DAM, 1889-1993




The information in this appendix was developed by
the Los Angeles District, United States Army Corps
of Engineers from United States Geological Survey

streamflow record, and is included as basic data

used in this study.




Mean Monthly inflow to Horseshoe Dam

filename: versum.tab

Sources:

wy

1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907

1909
1810
1911
1912
1913
1914
1915
1916
1917
1918
1918
1920
1921
1922
1923
1924
1925
. 1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937

OCT

157
208
1306
243
210

" 208
426

159
518
173
126
136

177
513
Lral
579
250
151
183
642
649
192

167

233
182
699
227
417
175
255

779
246
279

175
225
213
292
233
166
238
FAR

1888-1923:
1924-1938:
1939-1945:
1945-1901;
1992-1993:

Data compilation sheet, updated to March 1978

USGS Water Supply Papers, Verce River below Bartlett Dam*
USGS Water Supply Papers, Verde River above Bartlett Dam*
USGS Water Supply Papers, Verde River below Tangle Creek*
USGS data, Verde River below Tangle Creek

*Data taken from WSP on CD ROM

All vatues in cfs

NQV

326
2689
437
272

913
212
N
215

275

CEC

3159
2682
2953
309
266
297
417
369
332
252
286
208
21
253
416
214
227
825
2491

2952

287
567
232
289
615
an
321
25
432
2104
323
1356
1159
3302
433

432
424

948

253
Kirg
278
291

JAN

2357
1974
1354
268
218
230

307
2017

- 239

178
331
213
236
224
1339
766

289
1680
3361
2740

216

17
7765
1183
arz
azs
2108
297
2447

478
382
260
1046
265
461

FEB

1106
4287
16481
181

244
1592

824

325
188
1754
235
342
213
7273
1134
2471
1861
1376

2372

1421
412
443

3019

6454

269
2236

6333

MAR

3218
2367
1819

151
1128

3508
267
1419

245
151

232
1302
174
8283
5182

1316
1914
1215

APR

750
347
504

274
161
708

1122
301
193

175

2590
112
4931
971
791
284
1187
792

1994
1331
237
2057
657
5665

1255

223
1008
749
1553

4423

291
2140
545
252

257
1000
602
1420

MAY

186
164
Jaa2

142

243
162

174
143

132
174
133
118
785
233
237
418
189
132
453
248
108
145
2512
218
1182
151

JUN

133
144
are

49

75
144
110
142
121
143

49

110
128

267
142
197
138
127

61

216
126
108
185
150
P73
129
1
197
119
154
109

93
124
17
202
112
116

o7
137
148
106
114

83
142

JuL

196
208

143
212
112
137
813
123

49
198

218
668
23t
a21

436
358
118
419

144
192
313
190
393
180

170
279
194
188
176

193
259
133

312
161
224
182
124
120
223
216

AUG

162
192
1706

187
757
414

479
514

430
1699
314
240

248
474

581
624
779
247
164
452
592
434
163

9/30/93

SEP

158
236
1069
373
155

275
166

319
387
114

997

455
727
199
381

521
191
N
217
163
1223
367
179

215

1820
191
1128
347
1829
189

376
134
23
215

318
187




. WY OCT NOV . DEC . JAN » FEB MAR APR  MAY JUN JUL  AUG  SEP

. 2 1938 208 215 262 272 406 4715 223 128 99 138 290 203
1939 167 205 378 291 336 861 322 124 89 89 309 1391

1940 207 232 253 333 930 386 267 152 133 106 356 321

1941 735 430 2167 1372 3387 4873 4671 665 207 238 268 328

1942 525 392 429 540 371 950 654 246 124 132 173 148

1943 186 . 280 274 - 429 640 1757 253 136 103 58 430 197

1944 230 212 308 208 773 2621 1717 347 126 122 140 201
1945 216 275 283 ats 546 2150 1735 239 117 150 362 147
1946 228 224 346 303 265 279 787 140 102 183 397 309
1947 193 442 517 370 324 229 174 147 103 118~ 381 270
1948 201 239 299 260 341 912 830 139 108 147 3 116

1948 168 230 349 966 1190 2687 1642 185 173 185 210 283
1960 §50 262 300 308 974 509 188 134 101 o0 194 182
1951 155 205 227 249 262 261 207 263 95 94 1184 280

1952 222 280 1730 2255 416 1865 2474 313 108 127 212 270
1953 188 299 327 412 244 315 176 161 1 - 430 418 182
1954 1684 20 241 253 254 1949 625 130 100 299 340 253
1955 198 215 239 285 268 362 179 *135 316 332 841 142

1956 183 221 284 250 243 205 186 117 a7 205 189 - 89
1957 158 211 23 1351 2239 589 175 201 175 194 322 136
1958 208 973 268 232 900 2689 1181 156 129 75 254 604
1959 269 244 239 227 378 331 170 133 94 228 546 130
1960 640 315 1367 859 411 1873 246 156 109 90 175 237
1961 24 229 232 224 225 232 412 122 85 133 269 340
1962 161 220 296 336 171 1250 841 125 92 90 127 179
1963 190 192 246 250 249 23 185 - 13 83 89 793 405
1964 177 255 244 240 220 315 1059 130 92 185 896 231

1965 156 210 256 1563 941 1491 4228 265 130 163 228 337
1966 166 1384 4613 1048 397 1715 276 167 121 147 317 261
1967 251 264 2805 a1 261 230 267 167 164 176 327 230
1968 180 204 988 1200 2433 1230 600 271 144 160 337 154
. 1969 230 265 286 2383 730 1862 863 200 127 148 210 269
1970 183 269 247 260 236 843 300 166 126 207 309 1463
1971 225 256 278 284 248 260 199 149 108 109 443 173
1972 305 287 1350 384 247 194 180 138 146 160 244 158
1973 4194 1089 1367 587 1614 3894 5638 1322 216 204 217 164
1974 198 268 290 394 261 340 232 159 113 183 196 159
1975 206 375 272 264 283 901 1329 223 127 175 143 189
1976 177 226 274 254 25819 719 1113 274 127 202 167 262
1977 246 249 275 314 258 226 228 168 125 128 245 207
1978 262 212 243 624 2083 10418 646 210 128 120 216 167
1979 196 1389 4644 2183 1505 3793 1865 321 198 168 307 159
1980 210 263 285 2706 11022 2408 1532 342 178 288 212 208
198¢ 222 260 301 330 304 408 455 175 1351 173 246 223
1982 453 289 314 508 2123 4410 619 229 143 136 249 . 238
1983 219 614 . 2863 720 2852 4384 2079 485 199 205 294 850
1984 1312 307 1675 468 315 260 247 189 135 267 417 269
1985 269 298 1939 833 1267 2302 742 264 138 213 187 266
1986 268 761 732 293 750 1560 566 157 181 268 256 265
1987 442 301 a4 346 782" 2177 545 197 136 121 214 179
1988 245 1147 364 592 1489 605 1892 263 147 166 433 310
1989 239 248 285 374 422 437 201 146 116 140 230 130
1990 187 242 284 298 288 441 275 149 106 205 229 311
1991 199 210 258 485 259 3776 1710 161 130 128 155 175
1662 164 253 416 73t 1883 3597 883 253 206 180 1114 233
1993P 204 246 1184 11610 7956 2493 764 256 175 150 241 262

n/fa: not available at the time of this compilation
1993P: 1993 data is preliminary USGS data and subject to revision (fina! data probably unavaiiable until mid-summer 1994)




Mean Monthly Inflow to Roosevelt Dam
filename: saltsum.tab

SOurces:;

1907

1910
1911

1912
1913
1914
1915
1916
1817
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1921
1932
1833
1934
1935

oCT

146
194
1218
227
196
as

213

as7
398
549
156
253
161
162
131
253
281
342
300
1322
369
458
170
906
423
230
713
344
1569
260
196
543
339
an
206
434
194
529
293
244
287
444
175
1183
341
515
197

1888-1904.
1904-1908:
1908-1914:
1914-1941:
1941-1991:
1992-1993:

Data compilation sheet, updated to March 1978

USGS Water Supply Paper, Sait River at Roosevelt

Pata compilation sheet, updated to March 1978

USGS Water Supply Papers, Salt River near Rocsevelt, Tonto Creek near Roosevelt*
USGS Water Supply Papers, Salt River near Roosevelt, Tonto Cresk above Gun Creek**
USGS Data, Salt River near Roosevelt, Tonto Creek above Gun Creek

*January 1914 - December 1940: (Sait +Tonto) * 1.06
*January 1941 - August 1993: (Salt + Tonto) * 1.08

All values in cfs

NOV

379
259
2123
230
231
265
‘207
764
443
273
202
203
387
195
189
211
164
6395
275
880
354
1063
294
ags
288
386
561
404
501
283
299
2662
605
276
260
1218
213
as7
274
243
325
285
433
974
251
318
253

DEC JAN FEB MAR APR MAY JUN JUL AUG

161

3014 3092 1303 4897 2862 790 296 257 192
2561 2501 5049 3596 1325 695 322 272 1787
2817 1777 19410 2768 1922 1834 842 388 261
295 352 221 230 315 365 110 189 186
253 286 747 1718 1043 502 143 278 753
283 303 288 760. 616 271 168 ... 148 412
397 5300 1373 1738 . 1711 673 309 160 440
603 447 393 844 941 485 204 779 797
317 2647 870 2160 4281 1114 358 175 410
270 a3 587 688 757 448 237 408 ags
300 356 386 480 536 308 204 444 671

195 234 221 230 315 365 110 64 142
202 454 2414 1423 1050 735, 288 346 529
180 189 207 201 268 167 106 78 478
a1 207 318 600 905 asz 285 142 411
208 2 215 217 148 132 80 356 1514

i72 1611 8213 15297 12558 4606 1405 529 600
1684 1474 1432 7770 5083 1694 667 514 869
4952 3259 2549 3709 1838 748 514 428 1300
486 3s8 3753 3677 1578 903 430 780 2086
3615 1135 N7 2882 araz 513 842 442 1151
322 1608 604 1196 997 491 138 155 294
274 2158 2896 4357 1114 564 322 616 348
234 228 233 1898 2258 1139 415 368 548
293 274 559 1348 1859 592 228 231 270
449 577 2087 1261 1172 473 277 658 1163
3129 3057 4808 4477 6492 4204 1365 1584 660

436 19803 5022 9051 4583 1970 911 50 845

as2 1876 1824 1362 3523 1366 553 575 555

285 3a3g 801 2490 794 406 316 433 504

433 . 325 1717 2084 4078 1346 408 an 1951
5730 3252 11240 3503 2649 1824 704 338 725
ars 364 429 . 455 359 317 241 835 4045

488 1011 1845 3158 2264 1058 427 401 581

723 328 926 2378 1408 708 268 462 1031
4750 1682 612 1145 3566 1206 415 272 284

326 260 285 1184 729 288 218 301 672

308 272 300 1510 6337 2535 507 369 398

608 3g3 6439 2707 2461 1450 733 414 556

293 273 g8s 903 703 554 274 340 483

289 Kk 447 899 2338 492 228 N 1231

241 M 623 2116 1859 649 302 703 1078

309 212 3567 939 1569 1159 284 345 1167
1706 1069 8402 4109 3496 1309 473 549 939

339 395 695 1838 1273 1142 560 529 503

339 273 a1 455 ‘345 218 133 194 862

238 1226 2821 3217 3540 1204 710 247 687

9/30/93

SEP

161
240
1076
378
157

242

673

116
an
1057
316

722

113
1082
2368
212
245

421
1106

216

337
1172
273
2075
218
1101
418
973
285
1107
289
1318

445
515
810




WY . OCT NOV ( DEC [ JAN ; FEB MAR APR  MAY JUN  JUL  AUG  SEP

. 1936 236 268 270 246 2392 2290 3626 1220 381 265 481 551
1937 258 339 395 616 6019 4734 3855 1342 421 33g 305 267

1938 217 208 251 232 281 2772 910 475 212 248 681 a7

1938 165 173 277 273 522 1590 2109 556 167 138 420 321

1940 203 238 220 276 698 986 1004 468 244 241 391 478
1941 565 539 4159 4399 4097 10740 6300 5978 1529 766 708 644
1842 806 562 898 1349 741 1529 2583 1062 331 240 455 338
1943 206 284 406 1263 1146 3515 1841 675 234 180 451 370
1944 279 235 248 251 716 1913 1670 779 288 211 287 414
1945 15 293 299 359 77 2445 3004 1308 300 227 612 218
1946 204 196 319 320 287 555 649 265 119 182 736 2157
1947 344 669 809 455 532 667 544 377 138 13 529 751 .
1948 775 300 411 . 320 445 1281 3486 886 229 234 324 131
1849 148 200 629 2760 1674 2948 3129 1376 519 602 €81 275
1950 260 226 264 274 518 709 642 259 128 276 241 196
1951 128 151 176 205 235 303 381 444 132 123 2327 334
1952 185 262 1581 Bi24 874 3382 6211 2584 756 305 533 268
1953 178 340 370 376 car2 1620 €690 401 226 363 287 114

1954 m 162 177 197 217 2832 1131 410 144 429 783 340
1955 158 157 172 207 204 278 243 174 242 466 2375 301
1956 159 181 263 271 503 839 723 411 131 164 218 85
1957 100 141 148 1882 1489 952 706 570 358 215 1208 386
1958 292 497 288 219 a71 4244 4545 2008 451 163 58 766
1959 791 271 243 215 263 281 -280 144 86 274 1704 260

1960 1000 1578 3589 3861 1318 3767 1858 764 320 149 203 160
1961 281 228 209 214 224 406 623 220 121 183 347 354
1962 162 306 669 1348 2610 2351 4471 1307 343 209 173 267
1963 291 272 253 293 1488 879 994 331 114 85 1820 1085
1964 373 362 238 195 197 290 1134 417 154 350 774 920
1965 328 218 253 2653 1828 2396 4373 1680 616 445 583 274

1966 180 €94 9345 2235 880 3649 277 g72 299 225 526 661
1967 274 . 260 754 261 27 350 359 199 145 450 1512 764
1568 237 222 2047 2982 4131 3531 3187 1507 513 344 845 261

1969 264 244 272 2064 1016 1668 2690 1157 351 255 404 557
1970 264 349 304 273 267 779 1047 741 225 207 3s8 1572
1971 207 206 226 263 268 312 295 204 111 136 1072 604
1972 2596 839 1853 756 3st 546 288 168 225 168 202 240
1973 6247 1801 2272 1290 3991 Yeses 7457 6715 1483 639 435 229
1974 210 267 272 538 296 685 591 327 132 208 351 190
1975 645 605 265 260 577 2594 3630 1937 528 381 203 376
1976 170 193 269 223 2261 725 1497 995 271 343 328 310
1977 228 209 199 275 260 281 719 362 156 246 461 361
1978 267 224 186 660 3086 15709 3525 1163 380 228 408 208
1979 219 2629 8025 5630 4340 7236 7356 3306 1431 458 479 258
1980 237 318 303 3140 14322 3929 4400 3104 992 447 621 374
1981 356 430 353 298 334 929 1461 650 220 318 426 313
1982 607 312 308 951 2267 3995 2271 1364 438 240 506 538
1983 232 726 3408 1709 4432 7308 5072 3622 1327 513 674 B30
1984 5701 604 2795 1149 675 917 1028 641 219 381 841 799
1985 1421 726 6224 3238 3167 6191 as12 2376 722 371 519 542
1986 621 1039 752 418 1839 3406 1918 680 308 448 474 398
1987 584 1054 1237 534 1231 3312 3434 1475 443 243 625 245
1988 278 924 377 1128 2329 1284 2213 1357 361 358 1715 1619
1989 355 285 292 434 816 1360 667 266 132 161 391 161
1990 206 213 219 241 267 515 492 281 124 536 526 312
1991 266 327 1305 2205 813 9370 4436 1788 620 243 239 491
1892 219 325 964 1320 3023 ag77 3515 1615 920 336 2065 524
1993P 274 289 2771 19161 10538 6223 5459 2543 802 342 454 524

n/a: not available at the time of this compilation
1993P; 1993 data is preliminary USGS data and subject 10 revision (final data probably unavailable until mid-summer 1994)




APPENDIX B.
MAXIMUM COINCIDENT DURATION INFLOW

TO HORSESHOE AND MODIFIED ROOSEVELT
DAM, 1889-1993




The information in this appendix was developed by
the Los Angeles District, United States Army Corps
of Engineers from United States Geological Survey

streamflow record, and is included as basic data

used in this study.




INFLOW TO RQOSEVELT DAM!, FT3/S - SALT R. COINCIDENT WITH VERDE R.
WY PEAK 1-DAY 2-DAY 3-DAY 5-DAY 10-DAY 30-DAY 60-DAY 90-DAY

1889 27500 19570 16500 13800 10800 7500 4900 388¢ 3100
1890 105000 71600 40000 29000 22000 14000 5050 4320 3750
1891 194340 105000 96000 75000 50000 31000 19410 11090 8000

1892 8000 760 650 560 540 510 300 320 290
1893 29000 20700 17500 14500 11300 7900 1720 1230 1170
1894 1900 1430 1230 1050 370 860 760 690 560
1895 70000 49800 42000 35000 25500 16500 5390 3380 2830
1896 18000 7190 6100 5200 4300 3250 780 790 700
1897 27000 19420 16500 13700 10700 7500 4280 3220 2520
1898 10800 1210 1030 - 900 830 750 690 720 680
1899 13000 3330 2800 2400 2100 1700 670 560 470
1900 5000 360 310 260 230 180 250 230 220
1901 5500 4170 3550 3000 2600 2100 2410 1920 1630
1902  14%00 4500 3800 3250 2750 2200 1060 770 540
1903 2700 2050 1750 1500 1400 1200 910 760 610
1904 27000 14700 8950 6470 4260 3150 1510 940 780

1905 68000 45470 44410 36400 28650 26980 15300 13930 12020
1906 145000 97710 71480 52340 35040 19140 7770 6430 4760
1907 50100 36600 23830 18240 13100 7540 4950 4110 3590
1908 46000 29050 22450 31830 20320 11190 3750 3720 3000
1909 46000 10660 21840 20400 15190 9630 3620 3300 3340

1910 -1 -1 -1 -1 -1 -1 1610 1110 1140
1911 -1 -1 -1 -1 -1 -1 4360 3630 3140
1912 -1 -1 -1 -1 -1 -1 2260 7080 1770
1913 -1 -1 -1 -1 -1 -1 1860 1600 1260

1914 15940 11230 9660 8510 7640 6560 2090 1670 1310
1915 73780 51420 36980 28580 20430 13140 6490 5490 5260
1916 128870 113490 101030 B9750 69600 39790 19800 12410 11290
1917 42590 27260 15070 12640 9460 6340 3520 2440 2240
1918 12590 1420 4350 4670 3370 3770 2490 1550 1300
1919 26350 13720 13170 11350 10200 8190 3710 3080 2630
1920 102000 70410 62140 52420 38850 23060 11240 7250 6740
1921 27570 14580 12380 9900 8710 5980 4050 2610 2020
1922 24140 15670 15150 13110 10350 7210 3160 2500 2010
1923 24530 6990 10500 8760 6820 5040 2380 1890 1570
1924 75000 53550 41250 33750 27170 16560 4750 3220 2550
1925 6000 1950 1850 2670 2530 1510 1100 890 690
1926 44650 31090 26650 21580 17090 11300 6340 4440 3460
1927 61000 42930 42430 38550 27510 16350 6440 4570 3870
1928 4500 3300 2730 2730 2180 1770 3990 940 860
1929 17530 14860 13500 11560 8460 5790 2340 1620 1230
1930 13730 10890 9190 7930 6100 4500 2120 1990 1530
1931 35860 28360 22250 20080 15330 9150 3570 2250 2030
1932 69770 46220 45210 38190 27890 18410 8400 6260 5340
1933 5370 3600 2350 2360 2150 2040 1840 1560 1420
1934 6450 1480 1870 1880 1710 1590 860 690 520
1935 17000 12690 10550 9540 7400 5300 2820 3020 3190
1936 17090 14390 10980 9250 7040 4810 3630 2960 - 2770

! Inflow to Modified Roosevelt Dam computed for entire 5830 sq.mi. drainage area, including
Tonto Creek and the remaining ungaged watershed. '




1937

1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

112100
40790
8000
1500
144180
6210
29050
3900
6200
20240
6200
6570
27420
1000
51300
142780
400
47820
17400
6000
19070
30620
16830
95200
14280
9000
43110
13900
24970
88000
11190
25660
16780
57690
13870
34230
83760
4710
13340
40200
11030
155000
152300
142130
5130
23650
35910
67100
58150
16710
10150
30880
8030
7260
106380
29510
194000

41690
23800
530
3830
82840
4330
20250
2920
4310
17760
5720
5670
15120
460
32620
63180
5300
27380
7410
1300
7720
19500
8480
55890
670
5000
12790
1190
19900
60480
6870
21430
10610
15470
3730
21910
73010
1720
3830
14030
2090
120150
77610
100120
1300
3420
16060
55650
47350
9040
7710
15410
3590
2960
63500
12640
133270

46850
15680
870
2890
76520
4340
17270
3070
3990
13400
4100
5570
13710
490
26440
59250
4890
23020
6150
1300
8960
14140
8180
46410
660
4670
8680
980
16300
45850
4800
17800
10170
13950
2710
14860
54030
1370
3990
14210
1590
102060
80710
77710
1340
8260
11630
46260
35830
9790
6280
12240
2960
2490
62100
15390
90490C

34200
13340
900
2380
59550
4200
14420
2620
3470
12190
3280
5330
11180
480
20260
44630
4580
18950
5840
1280
9380
12360
6780
33960
690
4540
6500
1250
13970
35520
3660
14980
8780
10680
2710

10970

43000
1310
3980

11460

1470 .

93350
61670
57460
1290
9510
10390
40280
30390
9010
4290
9740
2360
2190
46810
13150
69760

24250
8840
4530
1970

40510
3970

10370
2770
3150
8680
2400
5030
8020

630

13250

29410
3720

13930
4730
1260
6620
9520
5130

21640

710
4300
4560
1290

10110

23700
2770

11640
6790
7210
2170
8130

28100
1220
4250
7940
1320

64710

40890

42270
1280

10390
8030

27830

22040
6990
4760
7090
2070
1670

30840
9710

54240

12950
5620
3630
1330

23870
3460
6840

2280
4040
5110
1520
4800
5450

610
7000

20750
2710
8520
3770
1170
3880
7870
3520

11670

800
3800
3330
1120
6060

20460
1710
7370
5070
4040
1930
4980

15420
1040
4360
5200
1080

38290

22250

35510
1920
7830

11440

15670

12840
5320
3870
5160
1870
1050

18130
6070

36230

6020
2770
2110
700
10740
2580
3520
1910
3000
2160
810
3490
2950
520
2330
8120
1620
2830
2380
840
1490
4240
1700
3770
620

4470

1820
1130
4370
9350
750
4130
2060
1570
1070
1850
7460
690
3630
2260
720
15710
8030
14320
1460
4000
7310
5700
6190
3410
3310
2210
1360
520
9370
3980
19230

5380
1840
1850

840
8520
2060
2680
1790
2730
14590

740
2380
3040

610
1330
4800
1160
1980
1420

780
1690
4400

990
3930

520
3410
1450

850
3390
5790

510
3830
2180

990

840
1310
7620

640
3100
1490

540
9400

6830

9130
1200
3130
5870
3150
4680
2620
3370
1750
1090
530
6900
3500
15310

4870
1350
1420
900
7050
1730
2170
1430
2250
1030
640
1880
2550
620
930
4060
900
1460
1030
690
1440
3600
750
2980
420
3140
1000
680
2870
4090
430
3550
1580
730
600
1760
7320
530
2710
1490
450
7440
6000
7580
1010
2840
5600
3030
4390
2390
2660
1940
950
460
5200
3540
12220




INFLOW TO HORSESHOE DAM, FT%/S - VERDE R. COINCIDENT WITH SALT R.

WY

1889
1890
1891
1892
1893
18%4
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941

PEAK

31000
24000
141510
1000
20000
1220
47000
12600
24000
7200
8200
11500
9000
14000
29000
13000
46000
96000
24000
20000
75000
-1

-1

-1

-1
24000
21500
69000
21000
42000
18600
68000
17100
26000
44000
58000
20000
42000
70000
14000
26000
2400
34000
53000
520
2400
14300
2200
63000
100000
17760
5020
45000

1-DAY

20470
60850
127360
600
13590
870
31320
3910
14810
1730
2170
3560
6240
4680
18870
1680
23200
57980
14620
13590
46680
-1

-1

-1

-1
16160
14790
50330
14340
22930
4720
45190
6230
16790
23870
38490
11000
27500
48300
8020
16800
1720
22600
41500
490
1320
8880
1480
39200
59700
9030
3520
21200

2-DAY

16200
48000
100000
500
10700
690
24300
3200
11050
1300
1750
2800
4900
3600
14800
2960
26750
35180
11460
11420
32360
-1

-1

-1

-1
14770
13530
38400
24100
21930
4890
45330
5160
12650
12170
31090
6290
25700
45820
7260
14800
2140
16900
36750
1480
880
7550
940
33150
29850
6660
2820
25700

3-DAY

13000
37300
75000
400
8800
€50
19800
2700
9700
1250
1600
2500
4200
3300
12000
2250
22610
25190
8710
8680
23330
-1

-1

-1

-1
12950
10630
39690
18880
17390
5080
37200
4130
11310
8290
24970
6260
20310
40780
6000
13130
1970
16130
32400
1410
780
7210
1120
26100
29330
5680
2780
21300

5-DAY

9700
26500
52000

300
6600
520
14200

2200

7200

1000

1200

1930

3250

2400

8900

2440
17360
16540

7220

5860
15060

-1
-1
-1
-1
11010

7050
26630
14620
13370

5830
27700

3060

§110

7280
18850

4870
17030
30070

4560

9270

2350
10900
22780

1340

700

5270

1030
17450
21360

600

2320

14750

10-DAY

6500
17000
31500
250
4550
430
9300
1600
4900
780
940
1450
2350
1900
6100
2190
13920
9040
7250
3450
8080
-1
-1
-1
-1
6940
4620
14080
12730
10970
4410
15790
2110
6690
3920
10840
2750
10680
17630
2890
5520
2880
6640
13670
1060
720
4160
800
13260
12260
470
1560

9390

30-DAY

3220
4290
16480
310
1130
500
3810
810
1120
600
410
520
1750
1000
2590
1530
8280
5150
2490
1860
2950
3360
2240
1990
1330
2870
2060
7770
5670
4350
2010
8450
1600
3090
2080
3300
1130
4420
7080
1420
2140
1340
3020
6450
730
450
2240
690
6330
4720
320

930

4870

60-DAY

1980
3330
9150
290
880
330
2700
810
1270
450
380
360
1300
720
1990
1110
6610
3060
2390
1590
1550
1920
2310
1690
1520
1780
2720
5660
3660
2600
1360
5280
970
2840
1420
2120
740
2420
4560
1210
1750
940
1830
5050
510
330
2100
830
5210
2470
590
660
4770

90-DAY

2230
2880
6930
270
680
300
2970
710
930
460
360
310
920
510
1440
890
6830
2420
2420
1150
1490
1690
2450
1220
1220
1480
2590
5400
2910
1850
1210
4220
740
2710
1330
1720
5360
1850
3310
890
13190
780
1300
3620
460
260
1740
840
3940
1690
440
530
4310




1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

720
13100
7530
9710
6200
11500
1700
11000
9330
8290
27800
6390
19700
11600
12800
14500
21100
5000
23400
2500
13300
840
320
25700
28500
53000
32600
45800
48000
370
21100
63400
370
2900
38000
170
91400
123000
94800
1200
42100
22300
27200
19300
270
5000
19800
26790
1900
34300
16300
127000

1039
7440
6140
7620
1380
4200
1220
4180
3930
5270
11600
350
13000
2640
180
9070
17300
1060
11900
1670
7190
6440
2970
11300
19000
45000
10200
26200
26600
230
14300
45100
940
4360
24800
170
64700
91000
59200
1560
20700
15240
5810
16600
2620
3570
9460
730
280
19600
12600
99100

1630
8270
5630
6640
1070
3070
1210
5000
3770
8290
13500
350
12000
2880
190
8020
11790
1020
12300
1660
7160
4300
2960
14300
15700
31600
7590
19800
16010
370
9130
34550
770
4030
19600
270
64900
75700
43400
1470
18450
13200

- 11010

14750
3070
2700
7490
1020

180

19500
8460

68550

1430
7470
4870
5660
1200
2400
1080
3920
2880
9120
11230
390
9980
2340
190
6050
9840
890
9220
1570
3970
3230
2820
10680
12760
22580
6200
15970
11680
480
8770
27570
540
3850
15290
260
61500
55530
33500
1440
15340
11630

8250

10440
3100
4380
3830

860
160

15730
7320

50730

1280
5500
4360
4130

870
1660

8§90
2720
2070
6610
7820

450
7310
1850

190
4270
7040

750
6050
1360
4640
2530
2530
7230
8900

14720 -

4640
10670
7430
460
6000
18140
510
3450
10310
270
43060
35680
27820
1160
12480
5070
5430
8060
2760
4230
4020
390
410
11080
5660
35220

980
4140
3640
1990

560
1080

790
1670
1440
3390

4290.

400
5790
1970

190
2450
6180

660
3350

910
3440
1830
1780
4040
%090
7860
3070
6600
3940

470
3580

10250

440
2500
6880

250

26350
18600
26040

280

8550

3280 -

3300
4650
3100
3430
1100
400
320
7330
5960
23190

650
1760
2620
1740
310
520
830
2690
970
1180
2260
- 320
1950
840
210
2240
2690
550
1870
410
840
790
1060
4330
4610
2810
2430
2380
1460
440
1350
5640
340
1330
2820
230
10420
4640
11020

460

4410

4380
1310
2300
1560
2180
1890
440
440
3780
3600
11610

820
1010
2170
1940

350

480

870
2170

740

730
2170

250
1290

590

200
1800
1940

390
1110

320

1050

600
560
2910
2830
1560
1830
1360
890
310
870
4770
290
1120
1770

© 200

6240
3400
6760

430
3270
3620

810
1790
1160
1360
1250

430

260
2740
2750
9780

630
880
1700
1380
300
440
630
1840
560
520
1550
220
300
500
210
1390
1340
300
1050
290
1270
430
430
2250
2350
1130
1620
1660
660
240
650
3620
240
820
1550
210
4370
2770
5020
350
2380
3110
1100
1350
960
1170
1330
350
280
1880
2120
7360




APPENDIX C,
AREA-CAPACITYTABLE FOR MODIFIED

ROOSEVELT DAM




The information in this appendix has been provided
by the United States Bureau of Reclamation at the
request of the Los Angeles District, United States

Army Corps of Engineers, and is included as basic

data used in this study.




THEODORE RODSEVELY LAKE - SALY RIVER PROJECT ‘ cCOMPUTED

01/03/82

196¢ AREA - CAPACITY TABLES 10.12.30.

AREA TABLE IMN ACRES ELEVATION INCREMENT IS ONE TENTH FOOY
ELEV, FEET .0 . o .2 .3 .4 .8 .8 .7 .8 " ]
1966 9 ta 24 9 42 52 a4 rd .14 20
1967 99 108 118 127 127 148 1.1 183 178 1”me
toas 193 203 212 222 22 241 2%0 259 2689 278
tonn 88 297 ao? 318 32% 333 344 a%4 363 a7
1970 382 M 401 410 - 420 429 439 448 4%8 487
1971 478 488 493 508 814 824 833 542 1.1 %5t
1972 868 L5 7 B 818 81 SAS %09 593 597 6§02 604
- 1973 810 S 3 T (1} ) 823 827 LR 83% 839 GA4 648
197 852 (1 1] as0. 684 669 8713 87 (1] 68s 830
1973 894 a98 702 708 T 71% 718 723 127 732
to7n 730 140 Tas 748 7%2 ™7 781 78% 749 773
1977 778 . 782 708 790 194 799 803 807 Bty LB}
1978 819 P24 (7] ] 832 a3e © B4O 84S 849 (1% 837
1979 BGt BG8 - ato. av4 878 832 887 ant 89S aa9
1980 9203 807 912 918 920 924 928 33 - 937 941t
1904 94 249 254 958 962 .11} 910 978 979 on2
1982 an7 991 a9% 999 1003 1007 1041 1018 1019 1023
1983 1027 10314 1034 1028 1042 1048 1050 1054 1058 1062
1984 1066 1070 tor4 1078 1002 1088 1090 1094 1098 t102
1988 t108 110 1414 1118 1122 1128 1130 1133 137 11414
1981 1148 1149 1153 1137 1184 1165 1169 11713 1117 1184
tan7T 1189 ting 1193 t197 t201 1208 1209 1213 1217 * a2
1988 1229 1229 1233 1238 1240 1244 1248 12%2 1298 1260
1909 1264 1268 1272 1278 1280 1284 1208 1292 1298 1200
1990 1304 tace 12312 1318 t320 1224 taae 1332 1339 1239
!

1991 1343 tao9347 1231 1353 1959 1383 1387 137 13719 ta79
1992 138s 1393 1401 1409 t418 1428 1434 4442 1450 1488
1993 1468 1473 1483 1491 1499 1507 1915 14523 1332 1540
1994 1548 1550 1564 1972 1580 1589 1597 1803 1813 1621
1995 1829 1637 ta48 1654 1682 18470 .1879 1684 1894 17102
1996 17114 1719 1727 1738 1743 17181 1760 1768 17718 1784
19917 © 1792 1800 1808 1818 182% 1833 1849 1849 18%7 LT
t998 1973 1882 1890 1098 1908 1914 1922 1930 1939 1947
1999 1959 1962 1971 1979 1o87 t99s 2004 2012 1090 2028
2000 2038 2044 2033 2061 2069 2077 2083 2093 2t01 2110
2001 2118 2126 2124 2142 2150 21508 2187 2¢7% 2182 2191
20012 2202 2247 2232 2247 2262 2278 229t 2308 2321 2338
2003 2351 238% 2300 239% 2410 2429 24239 2454 2469 24R4
2004 2499 2513 2528 2543 2558 + 2%713 2587 28012 2617 2632

2003 2847 2€612 2878 2691 - 2708 27214 2738 27150 2788 2780




ELEV, FEET

2006
2007
2008
2009
2010

2001
2012
2013
2014
2018

2018
2047
2018
2019
2020

2021
2022
2023
2024
2029

2028
2027
2028
2029
2030

2038
2032
2033
2034
2033

2038
2037
2008
2039
2040

204%
2042
2043
2044
2045

. .
T I e,

2793
2043
3091
3239
3aa7

2339
679
3748
mil
anre

3948
4012
4079
41498
4212

421719
4349
4408
4470
45323

4598
4659
472t
4784
4847

4909
49713
5047
5122
5196

8274
5343
5420
4494
5569

3643
721
5853
5986
gtis

AREA YABLE IN ACRES

o

2810
2958
Jt08
2254
3402

J550
Jces
37132
J0t9
Jane

3952
4019
4088
4152
4219

4288
4351
44114
4477
4540

4602
4663
AT28
4790

4853

4918
49480
5053
5129
5204

5278
5353
5427
5502
5576

5651
5734
5866
5999
6131t

THEODORE ROOSEVELT LAKE - SALT RIVER PROJECT

2824
2973
31214
3269
417

3508
36933
I3749
Jeze
3892

J959
4028
4092
4159

422%

4292

4358 .

4420
4483
4548

4008
4871
4734
4797
4858

4922
4988
5062
5137

5206

5360
5435
%509
5584

%658
8747
3830
6013

ai14s.

188¢ AREA - CAPACITY TABLES

.3

89
987
3128
3204
3422

3380
693
168
2812}
J099

3988
4032
4099
4168

4232

4299
4364
4427
4489
4352

4GS
4677
4740
4802
4866

49708
4993
6070
blas
8219

6293
5368
5442
8317
8594

5668
5760
5892
6025
6158

ELEVATION INCREMENT IS ONE TENTH FOOT

N |

2054
002
3150
3298

‘3448

3599
3708
rry
2839
3908

972
4039
4106
4172
4239

43103
4370
4433
449¢
43858

4829
46084
474¢
4809
4872

4933
6002
%077
5152
5126

5301
8278
2450
68524
5599

5672
8774
%908
8039
8171

2889
o
3163
3312
3481

3809
TNl
Irre
Jass
3912

3979
4048
4112
4179
4243

4342
4376
4439
4302
4368

4827
4690
47153
4813
4378

4941
%010
3084
515%
5233

8308
5382
5457
83521
36006

Ss8o
7187
5919
6052
5184

Jsa4
3032
80
33722
J478

J624
3719
788
J852
I

J988
4032
4119
4188
4252

4219
483
4445
4508
45714

4634
4898
47%9
4822
4084

4947
S017
5092
Si68
8241

5313
52390
5464
8539
5619

se8a
%800
%933
8063
8198

.7

2898
3047
3193
3343
2491

38139
3120
37193
Joase
J92¢

3992
. 4059
€128
4192
4259

432%
4289
4452
4514
4577

4640
4703
4768
4828
4859

4933
S502%
. 5099
B174
248

%322
3297
5472
§540
5621

%693
5813
§944¢
6078
6211

1943
3061
3209
3358
3506

3634
TN
3799
J066
3932

3999
4068
4132
4199
42693

4332
4393
4458
4521
415482

4848
4709
47121
4834
4897

4960
6032
5107
S8t
52086

5330
85403
5479
5554
2620

5703
8827
5959
6092
5124

2928
J078
3224
072
3520

3669
3739
3806
3872
kel

4006
4072
4139
4203
4272

4339
4402
4464
4527
4390

4632
4713
4778
4040
4903

4968
5040
S114
5189
8263

5338
8412
5487
6561
5636

5710
5840
5972
6105
6237

COMPUTED
01/05/02
10. 12.30.

.




THEODORE RODSEVELT LAKE - SALT RIVER PROVECT COMPUTED

' 01/05/82

1981 AREA - CAPACITY TABLES 10.12,90.

AREA TABLE IN ACRES ELEVATION INCREMENT 1% DNE TENTH FOOT
ELEVY, FEET .0 | .2 .3 .4 ) 2 .8 .7 .8 .9
104" [.FL1] 4264 82717 8290 8304 87 8330 8340 89387 8370 R

2047 83483 63960 8410 8422 6438 8449 8483 8478 a489 8502
2040 6318 8329 6542 8553 8569 6582 6599 8608 6822 663%
2047 684848 66681 8873 [.13.1.] 8701 ' 8714 8728 [ 273 8754 ar67
2030 a181 8794 6807 5020 . 68J% 6847 &880 1. 3 ] Sa87 8900
20314 8913 sgzd 8940 89%3 4988 8979 8993 T008 7019 7032
2052 T048 71081 7078 T0914 7108 7120 7138 T150 7163 T80
2051 T194 7209 7224 7279 " 715] 7268 7203 T298 7313 1927
2054 7142 T3%7 73712 7387 T401 7410 T43% T448 7461 T473
203% 7490 79503 7520 7834 7949 7564 1879 7594 7608 7823
2038 7638 7653 7608 7802 76897 T1142 72 7742 T8 TN
20%7 7785 7801 7815 7830 1845% 7860 mis 7809 7904 7919
2050 7934 7949 798) 7978 7993 B0OO8 8023 8027 8052 8067
2019 apa2 8098 .. Bt 8120 a4 8158 Bt10 8183 8200 . }33]
2002 8230 B244 8259 8274 8289 8304 axts 84333 8348 236l
2061 /3717 4392 8407 ' 8422 8437 8489 8468 s4a1 8496 L3N]
2062 8%2e A543 8539 8s7e 8592 8608 8625 [ .YR] 8658 AG74
083 B691 aro? BT24 8740 ars? arrl ara9 8BOS 8a22 8839
2004 anss BAT2 LLE.E ] 8903 89214 8937 89%4 8970 2987 9003 .
2019 9020 90238 905%3 8089 8086 2102 olte 9438 2151 1 31.1.]
2008 . 914 9201 9217 9214 9250 9268 9283 9299 318 93312
2067 9349 9365 9382 9398 94193 0439 8447 94564 9480 0497
2008 9312 9530 9544 956) 9379 95499 9612 98629 9543 9661
2009 9878 9694 971t e727 9744 8760 9778 9792 9803 9818
2070 9n42 29a59 ‘9873 9892 9908 9924 9941 9937 9974 - 9990
20714 10007 100723 10040 10058 - 90013 10089 1010% ‘§0122 10128 10133
2011 - 10170 10183 10199 10214 10228 10243 10257 110272 10288 10301
2013 10318 10330 10244 10359 10373 10388 10402 0417 10431t 10448
2074 10460 10475 104489 10504 10548 10533 10548 10582 10517 10991
2079 106086 10620 106239 10649 10664 106878 10893 | 10707 10722 10738
2078 10751 10769 to180 10794 toro9 108213 tonad 108%2 o887 tOR
2017 10898 to910 10923 10929 10954 togna 10987 10997 11012 troze
20718 11041 1105% 11070 11084 11099 119113 11128 11142 14157 1111
2079 11608 11200 11218 11229 11244 112%9 11273 11208 11302 11947
20800 143214 11348 11360 11373 11389 {11404 11418 11433 11447 144082
20m1 11419 11491 1 150% 11520 11534 t1549 t1863 1878 11592 tteo7T
20682 11621 1163% 11649 11661 11677 1169t - 11708 1719 11734 t1748
2083 11762 1¢776 $1790 1104 11818 11932 11848 11860 11874 11880
084 11902 11918 11930 11944 t1958. 11973 11987 12001 1201 12029

20A3 12043 12057 12071 12083 12099 12113 12127 12141¢ 12138 12169




THEODORE ROOSEVELY LAKE = SALY RIVER PROJECY . _ COMPUTED

01/03/02
1981 AREA - CAPACITY TASLES 10.12.30.

¢ AREA TABLE IN ACRES ELEVATION INCREMENT 1% ONE TENTH FOOT

ELEV. FEET. .0 A .2 .3 | .9 .8 .7 .8 .9
20088 12102 12197 12212 12228 12240 12294 12268 12282 12296 12310
2087 12324 12338 12352 12368 12380 12294 12408 12422 12437 12459
2083 12463 12479 12493 - 12507 12521 1253% 12549 12563 12577 12591
2089 12603 12619 126323 12647 12661 12670 12690 12704 12718 12722
2090 12748 12780 12774 12788 12802 12018 12830 12044 12058 12872
20901 12088 12900 12918 12929 12043 12937 1297¢ 12088 . 12999 13012
2092 13023 13030 12037 12043 £3080 13087 13063 13070 13078 $30083
2003 13090 13098 13103 13110 t1118 12123 13130 12138 13143 13149
2094 13158 13163 . 13169 13176 12183 12189 12198 13203 13209 t3218
2099 13223 13229 13238 13242 13249 13256 12262 13209 13278 13282
2096 13209 13238 t2302 13309 13318 13322 12329 13338 13342 13349
2097 13258 12362 13369 13378 13382 12289 13393 13402 13400 . 13443
2098 13422 13428 13435 13442 13448 13433 13462 13468 13478 134019
2099 t340a 13493 13501 tasoa 13533 125214 13528 13339 tas4 s 13548
2100 13553 135614 13508 13574 13501 125880 12594 13604 13603 13014
210t 136214 13628 - 13634 13644 13847 13634 13681 13667 13674 13681
2102 13689 13698 12707 13717 13728 13738 13743 13734 12764 12773
2102 13783 13792 12800 13819 13820 13820 13839 12848 13858 13867
2104 12877 13886 13898 17905. 12914 12924 13933 13942 13952 1398
2109 13911 13980 12989 - 13999 14008 m018 14027 14036 14046 140593
2106 14068 14074 14083 14093 14102 14112 14129 14130 14140 14149
2107 14159 14168 14177 14187 14196 14208 14215 14229 14224 14242
2108 14253 14262 14272 14281 14250 14300 14309 14219 14228 14337
1109 14347 14356 14366 14275 14384 14394 14403 14413 14422 14431
2110 14441 14450 14460 14469 14478 14488 14497 14507 14516 14523
2114 14529 14544 14554 14563 14572 14502 14591 14601 14610 14619
2112 14630 14643 14655 14667 14680 14602 14704 14717 t4729 14741
2113 14754 14768 14778 147914 14003 14815 14028 14840 14852 14863
2114 14877 14809 14802 14944 14926 14939 149581 - 14963 14976 tavus
2198 15Qo00 15013 15025 13027 15050 15062 15074 15087 15099 1\

1

2116 15124 15138 15148 15164 15172 15128 13198 15210 15222 15228
2117 15247 . 15260 15272 15204 15297 15309 13321 15334 15346 15358
2118 1537 15383 15395 15408 13420 15432 15443 15457 15469 15402
2119 15494 15506 15319 1553 15543 159358 15568 15520 15593 $5609
2120 15617 15630 15642 18654 15687 13679 " 156914 135704 15716 15728
2121 15741t 15753 15769 15778 15790 15802 15818 15827 15839 15032
222 15864 15875 13886 15897 15908 15920 15931 15942 15953 15964
2123 15976 15987 15998 16009 16021 6032 16043 16054 1606% 16077
2124 t6088 16099 16110 161214 16133 18144 16455 16168 16177 16189
2125 16200 16211 16222 16234 18243 16256 16267 16278 18290 18301




THEODORE ROOSEVELY LAKE - SALT RIVER PROJECT COMPUTED

: , 01/0%/82-

1981 ARER - CAPACITY TABLES 10. 12.30._

AREA TABLE IN ACRES " ELEVATION INCREMENT 1S ONE TENTH FOOT

ELEY, FEET ° .0 . .2 .3 .4 .8 .8 .7 .8 .9
2121 18212 16323 10334 16348 18357 te16n 18279 16390 16402 18413
2427 te424 184238 16447 16458 16489 18480 16491 16503 16514 16523
212n 1a538 16547 18559 16570 186501 16592 16600 1661% 16626 16627
2120 16848 16850 16671 16682 16692 16704 167 1§ 16727 16708 186749
2120 18780 18112 16783 16794 .1680%3 18010 18828 16839 18850 teast

FTET 15873 18034 1e89s 18908 18917 18929 11940 18954 18942 18973 =
21132 16983 18992 17001 17010 17019 17028 17037 17043 17054 17083
2133 17072 t7oa1 17090 t7098 17107 17118 1712% 17124 17143 17152
2134 17180 17169 17170 t7187 17198 17208 17214 17222 17231 17240

2131 17249 t7298 17287 17278 17284 17293 17302 17311 V7320 17319 .
210" 11337 17248 1735% 17284 113713 17382 17381 17399 17408 17417
2833 17428 17428 17444 17452 17481 11470 17479 17488 17497 17508
2135 17514 17522 .- 17%32 17541 17550 17559 17568 11578 17589 17594
2129 17603 17612 17621 17629 17638 17647 17058 {7663 17674 17691
2140 17691 17700 17709 17718 17727 17738 17748 17753 171762 177714
2141 17780 17109 17798 17808 17818 17824 17823 17842 17851 11860
2122 11T 17888 . 179010 17918 17930 17949 17980 17978 17989 18004
2142 18019 18034 18040 18061 18078 18093 ta107 22 18137 18152
2977 ia1g8 18 i1g 18198 18211 1822% 18110 1825% 14270 18284 18299
2149 12314 18329 18342 18358 18373 18208 18402 18417 10432 18447
2141 19489 18478 18499 18308 10520 18833 18550 18888 18579 18594
2147 186809 18624 18630 19653 tREEs 12682 18697 18712 18727 18742
2149 18786 187714 18788 1am01 18813 18830 19848 taaeo 18874 18889
2140 18904 . 18919 18933 18948 18963 18978 18992 19007 19022 19037
21%0 1908 ¢ 19068 1908t 190968 19110 19128 19140 19158 19169 19184

218t 19199 19214 19228 19243 19258 8272 19287 i'302 19317 19332
\




ELEV, FEEY

2152
21538
2154

215%
2154
2157
2158
2159

2160
FA LY |
2162
2163
2164

2165
2166
2147
2168
21469

211
c1T
2171e
2113
?1la

LTS
217e
217171
errs
2179

AREA TAPLE IN ACRFS

o0

19347
19A02
20337

20A32
21323
21823
2211
22R13

23308
23463
e36l?
2371712
2392¢

.2808Y

24235
24390
245485
28699

2aAS]
2S00HK
25143

asn7?

2%a712

2se??

257R1

2593
2090
2205

19397
19192
20387

20882
21377
21872
22367
22hhng

23123
23aTH
23634
237N7
23942

21096

248251
2aau5
28%hy
f4715

28169
25024
251714
25333
2S4RA

25642
257197
25951
b33 R0
2h2hn

o2

19446
1994]
2o0axs

20931

N veeatapy.

21922
22a17
22912

23339
73493
23h08
234803
23957

eagte
4266
20421
24576
24730

248RS

25039

25194
25318
25503

2565HK
25812
25967
2h12)
2627TH

RANSEVELT DPARSTYE
AREA=CAPACITY DATA

ELEVATIDON IMCHEMENT IS ONE

.3 N o5 .t
19494 195a5 19595 19644
19493 2004n 20090 20139
FUTET-S 205315 205489 20634
20981 21030 2i1u80 e1t?9
21476 21574 2151S 2162%
2197} 22021 22070 22120
22466 22516 22565 22615
22961 230114 23ubu 23110
2335a 23370 23385 23401
23509 23524 23540 23555
23864 23679 23694 237tn
234818 23M834a 23149 23864
239713 239R8 2a0na 25019
24127 2aga3y 24158 24174
28282 20297 24313 2u328
2dais 2aas 2aas? 244A7%
244591 24606 29622 20637
2utan 247161 2471 24192
24900 24916 20931 24946
25055 25070 25086 251
29209 25225 25240 25256
25364 25379 253499 25410
2551k 25514 25549 25565
25hT3 256RH8 257ua 25719
29470 25103 25R58 25RT4 .
25u? 25998 260148 26029
25132 26157 2h168 26183 |
26291 26307 26322 2633R

TENTH FOOT

o7

19694
20149
20600

211719
21674
22169
22664
23159

23a16
23571
23725
23880
24035

24189
24344
24098
20653
24807

24962
25117
25211
25426

25580

25715
P L LY
26044
26199
2K353

19743
2nz23sa
20733

2t228

2172a

22219
22714
23209

23432
23586
23rag
23895
24050

242ns
24359
2451a
29668
28R23%

24917
25132
29287
2544y
2599%

25150
25905
26059
26214
26369

«9

19793
20288
20783

21278
21773
222hR
22763
23250

23aa?
P02
23756
23911
28065

4220
24375
2452%
24ahRa
2aa3s

248993
25147

25302 -

25457
25611

25764
25920
FLLLE R
26229
2h3A4

CUMPUTER
10722782
09,.30,10,




| . : FOOSFVELTY NAMSITE . ) COMPUTED
| : : ' 10722782
AKEA=-CAPACITY DATA 09,30.10,
AREA TARLE IN ACRES FLEVATION IMCREMEMT 1§ ONE TENTH Funt 7
ELEV, FEET .0 " .2 .3 . .5 o .7 . .9
| FILL) Zhuto 2hulsS . 284l 26446 2hak) 26477 PL192 2h508 2652% 26539
' . 2181 246554 26ST0 2hSAS 2h600 2h616 2h631 26647 26062 26474 26693
2182 26709 28124 2hTan 2hT55 2670 2R786 Phany 26817 26832 PhAGA
21A3 2H6ARY 26419 FTLT 269190 26925 2n941 269546 26971 26987 21002
2184 27014 21033 21049 21064 27080 21095 27111 27126 27141 27157
21R5 er§re grikae 272n03 21219 272%a 2rasu 27265 eT281 27296 F2 B3
2186 21321 21342 27358 27313 27389 27404 21420 27435 27451 27446
s 2187 27482 27497 21512 21528 21543 27559 27514 21590 27605 21621 -
| 21AR 27638 27652 . 27667 21682 271694 21713 27129 27144 27760 21775
‘ 21489 21791 27806 21822 21837 21A53 21868 278R3 21899 27914 271930
| 219¢ 21985 27981 279716 21992 28007 2R123 PRU3A 2r053 28069 2n084
| 2191 26100 2r1Ls 28131 2ny 06 2R162 28177 28193 2R20A 28223 28219
. 2192 2R254 2R270 2R2RS 2R301 28316 2R33p PR%8T . 2R3 2R378 2R394
2193 2Ra09 2Ry g 2R400 28us5%s 2Rhaty 28aRK RSNy 28517 2AS33 2ASAa8
2194 2A564 2RSTY . 2RSS 285610 28625 2R841 2R6586 2re72 - 28687 28103
2195 20718 2R734 2R749 28764 2R780 28795 28811 28826 28R42 2RAAST
2196 PART 2BARB 289na 28919 28915% PRYUS0 2R%65 28981 28994 29012
2197 FETY 290403 2905A 29078 290P9 29105 291249 29135 2915} 29166
2198 29182 29197 29213 29228 29744 29259 29275 29290 29304 29321
2199 29336 29353 29347 29383 29398 294ta 29429 29445 29460 29476
2200 2949} 29507 29522 29539 29554 29570 295R% 29601 29617 29433
Pany LT T 29664 29680 29695 29711 29727 29743 297154 297174 29794
P2ap 29A0% 29821 298%7 29853 298hKR 249RH4 29900 29916 2993 29947
220y LTS 2997n 2999n In0ig 30026 3004} 30057 0073 . 30089 30104
2eua Iny?n in13s 30151 Inje? 301A3 30199 30214 30230 302408 30262
220% 0277 30293 30309 30324 3n30y 30356 30372 ' 30387 0603 1na19
2204 . 3naly 30450 304k4 30042 30497 IN513 30529 0 30545 1560 InsTa
2207 In592 10607 I0e23 30639 INLSS 30670 3686 |, 30T02 In7ie 30713
220y ¢ 3Zn789 30765 I0TR0 10794 812 IUB2H 30KAaS 10AS9 30875 I0AG1

2209 inqguoe ingze 3093a 314953 3a9¢3 3Ua8S5 At 31016 31032 3104n




ELEV. FEEY

2210
e211
el
2213
2214

22195
e2te
2211
2218
2219

se2e
eezi
2222
2c23
ee24

2225
2226
2721
2228
2279

2230
2231
22%p
2213
221g

7235
22%
2227
2oty
2239

2240

AREA TRRLE TN ACKHFY

»0

310463
Ma221
31378
31535
31692

A1ASO
P00
321ha
32x2>
124719

LEL AT
372193
329519
33108
13265

3xap?
XISRD
3371137
33n%a
32051

18209
la3hh
32521
Jannn
1803H

3angsg
315152
3530y
35aR7
ASK2Y

ISTIAI

a1

31979
A3
313494
31551
31708

31845
xen2s
32140
32137
J2q0n8

I?RS2
52809
3?uhe
3N23
33289

33a3y
33595

33752

v
18067

3az2>a
Ra LNt
Xas39
LT AT Y
LLL MR ]

3=ain
3514
15429
354R2
3563y

s

31008
31252
31909
31567
31128

bIELY
*Tae3203A
321%
32353
32510

326AT7
12mes
3292
33119
3329

11454
33ni1
33116A
33975
LLTLE |

3a2an
Iayo?
34554
T2
L LLLL)

1S5n2h
IS18%
15Ra)
$509H4
ISASS

ROODSFVELT DAVSITE

AREA=CAPACITY DATA

«3

LIRRER!
3126A
31925
3t5m2
31740

3tA97
12054
32211
32349
32526

12603
32nap
3299A
33155
33sne

33aK9
33627
33784
33aqat
3q098

332256
Inats
3asin
31>y
GRS

35042
35199
35358
35514
35671

FLEVATINN INCKEMENT IS DNF

3117
11200
31any
J1h9n
317155

319(3

" 32010

Xpre?
323n4
32542

‘32699

32A56H
330413
Tt
3?3?n

33445
3Xha2
3zn0n
33957
32114

3azn
34429
3450,
374}
a9t

3IS50SA
3521%
151re
365529
XS6R7

IS

a2
Mp4y9
31457
3161240
3117}

31974
32004
X2eul
32000
32547

32715
201
332y
33186
333aa

33501
33p%A
33815
334973
34110

3ap2a87
xagaa
tanu?
147159
34916

35073
3521t
35%An
35545
357r0e

oh

3115M
AR R

aze -

31630
3L17a7

31944
21
32359
X2a1h
25711

32730
3JZARA
I30nas
Ax>02
13359

X357
33ATa
338%4
339A8
3alan

4393
LTIy
61T
xa11s
RULEF

150389
}n24s
3S5any
3159610
3571A

TEMTH FODT

o7

31174

313Y
3tann
31545
31803

31960
2117
3221a
3432
32509

Xaras
12903
33061
33218
3Ty

31532
31tp99
1XAA7T
3ag0a
3at1hl

34319
38478
3laan3}3
38790
1a9an

35105

- 35262

35419
35517
3573a

Jting
X13a7
315014
31661}
31818

319rs

32133

2290
3raay
32605

32762
32719
33076
X323a
3339}

23548
313705
33A63
3agag
38377

34338
314892
34649
3a80h
30963

35121
35278
35435
15592
315754

31205
22
31520
31s1?
RRALE L

310
32149
32106
hELLY
32h20

32778
32935
33092
132a9
33an?

13560
3z
IxAT8
34036
34193

4350
3as07
3IaHAY
LLLEY
14979

35136
15294
35451
3S560A
35765

COMPUTED
10nr22782
09.30,10,




THEODORE ROOSEVELT LAKE - SALT RIVER PROJECT . COMPUTED

: o1/03/82
1981 AREA - 'CAPACITY TABLES 10.12.30.
CAPACITY TADLE IN ACRE FEET ELEVATION INCREMENT I3 ONE TENTM FOOY

ELEV. TEET .0 o1 .2 .3 .4 .9 .8 .7 .8 .9
1980 o 1 ] e 10 " 20 27 34 42
1967 82 2 T4 (.11 29 113 128 ta4’ 51 179
1960 tos 218 239 260 FLE] 307 331 as? a3 410
1989 479 . 488 438 529 861 594 428 €63 ev9 738
1970 774 812 852 893 . a3 978 1020 1064 1109 1188
19114 1203 1251 1200 13%0 t4o01 1453 1506 ‘189 1614 1670
1972 t728 " 1783 mat 1899 1937 2018 207% 2134 2194 225%
1973 2318 2177 2438 23500 2583 2028 2689 2753 2817 2881
1974 2948 1012 2078 2144 2210 2278 3348 3413 3401 35%0
1973 J619 689 3739 a9 aggo 29 4043 4118 4188 4264
L] 4334 4408 4482 4887 4633 4707 4733 4059 4938 8012
1977 5091 . %169 5247 8328 5409 5489 8569 5649 57128 sa07
1978 5889 %974 8054 6137 68220 8304 CXLLY 8473 6558 6644
1979 8730 GRS - 8901 .. 8990 7077 7168 7254 1343 71432 1522
1oro 1612 7702 7192 7883 1977 pOGY as 8284 B148 8442
(LIE] 8336 asat 8128 - an22 a9l 9014 "t 9208 8308 9404
1902 9302 9601 9700 9800 9900 10001 to102 10202 10303 10407
1oy 10509 10612 10719 10019 .1092) 11027 11132 11237 11343 11449
1014 11538 11662 11769 118717 11983 12083 12202 123414 12421 125314
tann t2e841 12752 12862 12919 13087 12199 13912 . 13428 125239 13883
1ane 139787 ELLT] 13997 141412 14228 14348 1448 14578 14698 14814
1917 14932 t5051 19170 15289 13409 18530 15630 1377¢ 15892 15019
1990 18131 t62680 THLE] 18308 18630 16754 156879 17004 17129 t72%9
t9n9 [172a4] 17508 1763% 17782 17090 15018 tn147 18270 18409 TR
tg90 18669 18798 18927 19058 19190 19322 19458 19508 19721 19083
199t - 19989 20123 10258 20394 20828 20868 20802 . 20939 21078 21214
1992 71352 21491 21634 2171710 21912 22038 22198 122343 272488 22632
1993 227179 229128 23073 23222 293714 23521 22672 23824 23977 24134
1994 24288 24440 24598 24753 24911 25069 25228 25389 T2s 25711
1998 25874 26037 26201 26368 268332 20698 28868 27034 21203 - ATITY |
109 27844 277119 17887 28060 18234 18409 bib L 28781 28938 291148
taa7 29199 29473 29659 29838 30018 30201 3038% 20369 30759 (30%41y a
+ g J11328 218 31504 21693 3te84 32078 92267 22499 326%3 32847
1999 33042 37238 23438 336232 33820 34030 34730 34430 34832 34834
2000 35038 35242 35448 356352 25859 65068 36274 26483 368693 16903
2001 C 37114 37327 37540 27753 27960 38182 38400 8617 asnls 29053
2002 392773 39494 187148 39940 40168 40393 40621 A00%14 410812 41313
2003 41549 4178% 42b22 242761 42501 42743 42986 43221 43477 43725
2004 41974 44229 44477 44730 449898 45342 45500 45759 46020 46203

2003 46347 46812 47079 47347 47817 47888 481614 408438 48711 48939




ELEV. FEET

2008
2007
2008
2009
2010

2011
2012
201)
014
2013

2018
20017
2018
2019
2030

20214
2022
2023
2014
2025

2018
2027
2028
2029
2020

2001
2032
2033
2034
2028

2074
2017
2038
2039
2040

2041
2042
2043
2044
2045

. .
LA | [ L

CAPACITY TASLE IN ACRE FEET

-0

49167
B213e8
53433
sad31a
81631

8309)
68702
72418
76194
80040

223952
87193
91977
96089
100268

1045143
108825
113202
1176414
122142

128707
121328
126023
140777
145592

150471
155442
160422
165508
170665

173898
181208
186389
192046
197577

203183
2088564
214651
220570
226622

49348
824314
85463
58642
81971

e3447
63070
T2789
76573
80428

a4l47
as3lil
923683
96504
100689

104941

109260
112643
ris0an
122596

127167
131801
136497
141258
146078

150962
135909
160927
166019
171185

176428
181741
187121
1921%986
198138

203748
2094137
215237
221169
227234

THEODORE RDOSEVELT LAKE - SALY RIVER PROJECT

.2

49829
82728
857114
s8369
a2312

43807
89423%
73186%
76938
808’

BAT4AQ
88733
92794
96919
101441

105370
109695
114084
118538
123051

127628
122268
136970
144733
146563

191454
1564008
{61432
164332
171706

176954
182277
187674
193146
1986%9)

204313
210011
215824
221770
227048

% )

80112
$3028
seo8?
89297
62684

¢ 180
63809
735414
77340
81200

83139
09134
93303
97338
101534

105800
130433
114527
110983
123506

128089
132735
137444
1422145
147050

1951948
156907
161939
167048
172227

177483
182813
168218
193697
19929

204880
210586
218413
222272
228483

.4

80397
833228
856401
89628
62998

66519
70170
139148
17724
81597

85338
89541
93814
97732
101938

1082130
1105648
114970
19434
123901

1285%1
133203
137918
142698
147538

152440
137407
162448
167564
172749

178013
183350
188763
1942%0
199811

205447
21116)
217003
222978
229040

1901 AREA - CAPACITY TAGLES
ELEVATION INCREMENT IS DNE TENTH FOOT

80883
8356528
86717
59988
43343

‘68879
70950

742968

78i08
stont

a%92)
89948
94024
90470
102382

o868
t11008
118412
119804
1244147

129012
133672
13339
143177
148024

1352922
157907
162954
168074
173272

17054)
183088
189308
194801
200371

208014
218741
217394
223579
229688

BO374
83929
57034
80288
43690

67240
T09214
T4674
78492
82379

28224
80350
94438
gases
102807

107092
111444
115858
120324
124074

129470
14141
138869
143689
148512

153428
158409
163463

168592

173798
179074

104427 -

129054
198358
200932

206583
2123
218148
224185
230317

.7

51280
54233
57352
80622
64039

87604
71294
76053
78879
82771

86730
80756
4848
99007
103233

107523
111082
116302
120788
12583314

129940
134611
139348
144141
149001

153923
158911
163973
169109
(174321

179608
184968
190401
195910
201484

207132
212901
218780
22479)
2230837

§1351
54538
87673
60937
684389

87968
T1667
75433

79265

07130
9t162
93261
99427
103659

1079357

12320 °

116748
121237

128789

130404
135082
139822
144629
149490

134418
199414
164433
169627
174848

18013%
1805506
190949
196468
2020%8

2017122
213483

219378

225401
231559

COMPUTED
01/0%5/82
10.12.30.

81843
54045
87993
61293
64740 *

68334
72040
75813
- 19652
83558

17530
91569
23678
99847
104088

108391
1127614
117194
$21890
126248

130889
125552
140299
145108
149980

154913
159917
164994
170146
1715372

180672
186047
191497
1970214
202619

08292
214068
219972
226011
232182

' \ e .. .




THEODORE RODSEVELT LAKE - SALT RIVER PROJECT COMPUTED -

. 01/05/82
1981 AREA - CAPACITY TAWLES 10.12.30.
CAPACITY TABLE IN ACRE FEET ELEVATION INCREMENT 1S ONE TENTH FOOT
" ELEV. FEET .0 N .2 .3 .4 .8 R | .7 .8 .9
2045 232006 233432 2340%9 234688 235317 . 235948 236584 337294 237849 298488
2047 139123 239762 240403 241044 241687 242331 242077 242624 244272 244922
2047 245873 2462275 . 246878 247331 248189 348847 249308 250168 250828 251430
2049 232184 232820 253487 254185 254824 255495 238167 256841 237515 258199
2070 238869 299548 260228  26000% 281592 262276 262961 263648 264338 265029
20731 269716 260408 267101 267796 268492 289189  2898aT 270387 271289 271994
20%2 172698 373401 274107 274816 275826 276237 276950 277864 278380 279097
20%3 279818 200538 281287 284980 282709 283431 284189 284888 285648 2806350
. 2094 287084 287819 2688388 289293 250032 2390773 201848 292239 293005 293732
2053 294%00 295250 296001 296734 297508 298283  29902¢ 299719 300539 301301
2033 302084 302828 303594  3J0€362 30813t 309901  J06673  JOT4AT 308222 308998
2077 2097178 310553 311336 J12110 312902 3¢3687 IT4474 318282 316052 J6843
2053 317838 318430 219225 320022 320821 _ J21621 322423 323238 324030 324838
2059 323643  03264%2 _ 327263 328078 328888 329703  3I0%19 334337 332156 332977
2050 333799 334623 333448 236273 337103 337932 3DETET 339506 240430 341286
2C31 342103 942041 343781 344623 345485 346310 47158 243003 248852 349702
2052 330554 331408 3J52263 353119 - 333978 3IB4838  JIS5699  I56563  ISTAIE - 358294
2013 038983 360032 60904  I64TTT 362883  I6IT29  IBAL0T 265288 266168  IS70S1
204 367938 068822 369710 370600 374491 372384  I7III8  IT41IS 378072 975972
2065 376873 377776 378630 379586 380494 381403  J82314  INIAAT 8414t 385057
2076 385973  OJNE894 387818  OJ8S738 389662 390848 391513 392444 393375 594307
2007 395241 396177 397115  3J9A0S4 398994 395916  <00880 401828 402773 403722
2040 404672 403625 406578 407534 408491  40B4S0 410410 419372 412338 413304
2059  AF4268 415237 416207 417179 418152 419127 420104 421083 423083 423043
2070 424028 423013 426000 . 426988 427978 428970 429983 430938 431954 432953
20710 4339%2 434954 435937 . 428962 437968 ‘3!916 43995886 \430997 442010 4430293
2072 - A4404 1 445059 448070 447099 440121¢ 44949 450170 4%1 198 AS2234 493253
2073  AS4284 455316  A%8350 457388 450422 433460 460499 461340 4637983 463627
2074 484872 469719 4687187 47847 468868 469920 470074 72030 473087 AT81AS .
2078 478208 478268 477329 478333 479459 480526  4B1594 482664 481738 484809
2076  A4BS883 488339 488038  4BO{1S 490195  A91277 492380 493444 494530 495618
2077 496700 49717197 3:-11.1.1. 499982 501078 %02172 803270 504369 805469 SO063 71
2078 507873  SO8779  $09888  S10993  %12103  B13213  $1432%  S%4379 516354 917670
2079  SIR7A8  S$19307  $21028  S22150  %2327T4 524399 525828  S26A%4 527783 578914
2030 530047 333180 532318 BI3JA52 534591  53ISTIC  BIGBI1  BIR0I4 8IS BAQIO3 '

2091 541450 3421599 543748 544900 546092 847204 348382 549519 550679 85 1RI7
062 5531999 354162 555328 956492 $57659 558827 559997 561168 862341 563518
00 564690 565887 567049 56082128 5695409 870509 8711712 572958 574143 575332
2084 576322 8771142 378908 380099 81294 582491 5823009 5a4048 saeca9 387291
2083 58849% 389700 890906 931414 593323 594334 593748 %$96959 5968174 $99390




ELEV, FEET

2088
2087
2088
2089
20%0

20919
2092
209)
2094
2093

2096
2007
1096
2099
2100

2101
. 2102
- 2101
2104
1103

Z1pa
2107
21p8
2109
2110

2114
2112

2413

2414
20113

2110
a7
118
2019
2120

1
122
123

2124

2125

. .
et et

. CAPACITY TABLE IN ACRE FEET

600608
612862
6251258
637791
630466

agj2e3
676239
6839298
702419
715608

7288684
742186
155374
7169029
782550

1896138
209792
823328
8371358
861281

265299
8794114
832617
207918
2922310

936798
851379
9660710
980888
995223

1010887
1026073
1041382
105608 14
1072370

1048049
11038514
9T
1135802
1151346

801827
6140993
826503
629052
651742

884372
877542
690603
703724
716920

730193
T43522
156917
170378
783904

797301
LARRTH
824907
838748
8392679

866708
asda27
893042
909351
922754

938242
952843
967547
982375
997328

1012400
1027598
1042919
1058364
1073932

1089623
1105408
1121369
1137412
1153567

THEODORE ROOSEVELT LAKE - SALT RIVER PROJECT

.2

603047
615329
827152
640313
¢330t

66566
678843
21913
703031
T18254

731323
T44858
758260
771728
7832682

790864
812532
826288
840123
284077

seat 4
882244
896469
210787
928200

239706
954308
969024
9830864
990828

1012914
1029123
1044459
105993
1075493

1091199
11070286
1122968
1139022
1135189

1981 AREA - CAPACITY TVABLES

§04269
816569
8295002
641579
634296

667153
680149
693218
106368
719578

732853
746193
759604
173079
786620

100227
813302
827687
841523
055477

889523
883663
897897
9212224
026648

841162
935714

970503

985353
1000339

1015420
1030652
1045998
106 1468
1077060

1092778
(108613
1124568
1140624
1156811

.4

605492
817802
630253
s42044
655376

G6A448
681454
694337
J07608
7209012

TI4t84
74753
7609348
774430
mm™mIs

801592
215275
829049
842918
856077

870932
83082
299323

912662

928094

942619
957241
9719083
ancaq?

|00ll35-

1016947
1032181
1047340
1063021
toTBE16

1094358
1110209
1126170
1142247
11584235

ELEVATION INCREMENT 1S ONE TENTH FOOT

808717
6190414
631308
s44111
656037

889743
882759
493049
109003
722227

715518
748872
763293
5700
7895238

802957
si1Gc4an
230421
8443008
458279

8712343
886502
900755
215104
929542

941077
938710
973463
988240

10033419

10484838
1013712
1049082
1064378
1080194

1095934
1101797
1427772
1143860
1180060

6071043
620201
832760
6543379
58139

671040
684063
697181
710324
723553

TI6049
7502114
763639
TY7134
790093

804322
218022
2218138
8457014

873768
287923
20218%
916341
230091

945533
960180
874948
989833
1004848

1019994
1035243
1050828
1086132
1081762

1097518
1113389
1129378
1145478
1181808

.7

6091711
62152
6340186
646649
639420

672337
665372
6938478
711644
714800

730182
7515%19
764988
718487
792038
05689
819297
8033199
a47094
as 1004

875187
889345
9Da6 18
9217982
9324414

948998
961659

. 976429

994331
1006358
i

1021304
1036778
10521714
1087690
1083332

1099097

. 1114982

11309814
1147091
1162314

610400
622768
633273
647920
66070808

873637
886679
699709
T12969%
726207

739318
752091
7663313
7798410
793413

807058
820713
834504
848489
62400

878581
890768
905049
919424
933892

948455
96312)
977914
992828
1007868

1023028
1038310
1053718
1069149
1084903

1100601
1116578
1132587
1148709
1164942

COMPUTED
01/03/82
10.12.30.

814620
624010
636521
49192
41998

874927
ea7987
TOt10]
Ti4286
727533

740850
754232
767681
781193
194770

608424
822150
835971
a4908%
263893

877993
092192
906482
920848
938348

9499147
964596
979399
994328
1009378

1024349
1039843
1055269
1070808
1086470

1102263
it18174
1434194
1150327
1166572

* .+ -
. b T » 1"'




171
4

2430
2137
2139
2130
2140

. 2141
2147
2142
2144
2143

2140
2t47
294n
21473
2150

218¢

1205120
1202238
12194414

1226734
135411498
1271588
1509144
1408791

1224527
12351
1450297
1478389

1496629

45017
1533952
15352238
1571069
1590042

1009188

1286827
1303952
1321168

1338468
355058
13733
1390903
1408361

14282308
fa44t32
1462099
1480207
1498461

tai1c8e64
1535412
1554t10¢
1372938
1591948

t611008

t288c00
1305670
1322092

1340202
1357602

4375090
1292667

1410332

t428089
1445929
463903
145202%
1500293

1518712
1837277
1535989
1374848
1393858

1813010

129UZa3
13072348
1324819

$341939
1339347

1376044 -

1394429
1412100

1429868
t447719
14865709
f483048
1302130

520562
1309149
1957868
1578742
1595764

1814904

1291958

1309107

1326347

1343678
1341097
1378598
1396193
1413073

1431648
1449512
1487518
14988667
1503967

1822442
1541007
1559749
1378608
1597878

1618239

1293607

27
1} ]

1249414
1362829
1380354
1397957
1413648

437428
1451308
14689324

" 1487491

1303803

1524208
1542073
1561621
380399
1399587

1610703

‘295519
1312548
1329806

1347192
1364587
1382110
1399722
1417422

14352104
1453109
1471434
1489318
1307044

1826120
1344744
15633183
1582434
16013500

1620713

‘.29 lUQZ
1314270
1331537

1348892
1366338
1J83ae7
1401480
1419197

1436998

1454897

1472948
1491142
1309403

1327374
13468 14
1565400
1584334
1603414

1822843
\

l“ﬁ"d oun
1313993
1333268

$350632
1268004
1305629
1403255
1420973

1438779
1456698
1474759
1492969
1311328

13298313
1540488
1387287
1586239
1603321

1824374

YIRID LY
1217718
1338000

1352373
1169839
1287384
1403023
1422750

1440563
1458493
147657)
1494799
151931714

1531892
550360
15691793
1588129
1607248

t428308




ELEV. FEET

2152
2153
2158

2155
2156
2157
2158
2159

2160
21h1
2162
2163
2ted

2165
21h6
2167
FALY.
21469

2170
2tT1
2112
2173
EAR K]

2175
176
2171
2178
2179

CAPACITY TABLE 1IN ACRE FEET

0

1&42R4%8
1648053
166R 102

1687727
1TUSANT
1731382
1753452
1776018

1799078
1022843
1Au6001
1869498
1a93s5a7

19175540
19a171na
19660°1
1990488
2015110

20394A7
2nsdals
20n99ny
2115144
£1405348

21660RR
2191792
2217650
2203643
226941

. | -2
1630395 - 1632317
1650039 1652031
1670174 1672220
1690813 1692903
1711921714002
1733567 -173575¢
17955687 17579264
17118301 11808590
180149 1803743
1A28ALY 1827159
1AaA365 1AS0T30
1872078 1874455
1A95940 .. 189A335
1919959 1922349
j9aa133 19446559
196046 1970902
1992944 1995400
201750 2020053
2002313 2044861
2067319 2NAI323
2n92a2¢ 2094939
L1766 2120210
2143)RA 2145636
21hR6S1 2171216
219a3tu 2196951
2220244 2P2P2R40
2246273 P2URARYG
2272456 22750M3

RONSEVFLT NAMSTTE

AREA=CAPACITY DATA

1634284
1654027
LhT74266

16594599
1756228
1737951
1760170
1782884

1806077
1A29509
1AS3095%
IRTAAXS
1900731

tezazen
194R986
1973345
1997459
20225217

21047350
2u1eier
ehqtasg
s122746
EAL LY LY

2113783
2194533
2225438
2251497
eI

1636236
1656029
1676317

1697100
1714378
1740151
1762419
1785182

ILLLERE
1A31AKY
1855462
1879219
1903129

1927195
1951415
19715789
2000319
2025002

20898414
2O7aR3S
a2nyqo0a1
2125203
2150740

2176351
2r02116
A22A8037
2254112
e2hniag

ELEVATEON INCREMENT I3 ONE TENTH FOOT

+5

1638193
1658035
t67A373

1699205
t120533
17142355
1T6AK73
1TAT48S

1810751
1834214
18574831
1881603
1905529

1929614
1953845
197h235
2002740
2027479

2052533
217134y
clo2sua
2121822
2153294

21TAY920
c2uatng
2230K37
2256T2H
22829713

b

F610155
1h60047
1h8uals

1701316
1722693
11245465
1Th6932
17RA979a

1813091
1A36569
tRA0201
1A43988
1907930

1932027
1956277
19480683
2005243
202995A

2054R27
en7TIASt
etuso29
2130362
2155449

2181491
220728
2733219
2259345
22A5606

o7

i16az122
1662063
1642500

170343}
1723858
1746779
1769196
1792108

1R1543]
1R3892%
1862573
LRAR3TE
1910333

£934045
1954711
1983132
2007707
2032438

2057322
2082361
21n755%
2132904
215M307

1218a0h8
:2209876
| @235843
| 2261964
27n8240

«8

1had094
tb6a085
1684570

1705551

1727021

1748999
1771465
1794426

1817774
1ra12n3
18648946
1RBATAS
1912737

1936848
19n1t4e
19855R3
2010174
2n3agi9

2059819
2084874
2110043
2135447
2160965

2146638
22124686
223M448
2264585
2290876

9

1636071
16hh111
168AbGG

1707677
1729202
1151223
17713739
17194750

1az2ntis
1843682
1867321
18911535

1915143

1939286

19635A1%
198R03S
aviz2eag
enirane

2062318
20AT3AS
2112613
2137992
2103526

Z1A9214
2215057
2241055
2267207
2293514

COMPUTED
1os22782
09,30.10,




ROODSEVEL T DAMSTTE ' COMPUTED

10722782
AREA=CAPACEITY DATA 09,.30,10,
C:™ACTTY TARLE IN ACRE FEET ELEVATION INCREMENY IS OUNE TENTH FUDT
FLEV, FEET .0 -1 o2 o3 ] <5 oh o7 . ] -9

2180 2296153 2P9A794 2301438 23ud080 2306775 2309372 231202y 231an71 . 2317322 2319975
2181 2322630 23252Rh 2321944 2330403 233324h4 23315928 2334590 2Xa525h 2303923 2346591
2182 2129261 2351913 23544608 2357281 P359957 2362635 2365114 2267995 237067R 2373362
21R3 2316047  237TAT34 2381423 2344113 2IB6ANS 2389498 2392193 2394849 23971547 24002A7
21Ra 28UZ9AR 2aUSKT0 2408394 2411100 2a13A07 2416516 24t9224 2421938 2624651 2427366

2185 2a300A% 2432401 20415520 243824a) 2040964 2a4a3nbn rathata 2249141 2451870  2a5as00
2186 285731¢ 2060066 - "2ab2801 2465537 PanfBp7S 2ar101S 24813756 2476499 2679243 7 2am19A9
2147 28480717 2087486 2890236 24974R3 2495782 2198497 2501253 esovang2 2506771 2509533
2108 2512295 25150h0 2517826 2520593 2523362 25261133 2528905 2531679 2534454 25372130
2189 eSaann9 25427489 2545570 2548353 2551137 2553923 2556711 2559500 2562291 25650483

2190 256TRTT 2570672 2573449 257 h2ah? 2579067 25R1A6Y 25RA672 2587476 2590282 2593090
2191 254YSA39 PS98710 ehn15922 260A3%4 eh0T152 2609909 chi27A7 2615607 ehi18429 eh21252
2192 2h280T6 2h2H903 258297130 2632560 eh35391 eh3A223 241057 2hU3R92 2646729 cha9568
2193 2657108 2655250 2658093 2hh0918 26R3784 2hbhh 32 26A93R 1 2hT2332 2675145 2hT4039
2198 2630094 2683751 26KAbiN 26R9470 2692332 . 2695195 269A0K0 2700927 27037957 270m664

2195 2707535 27124048 2715282 2118158 2721035 2723914 2726794 2729676 2732559 2735444
2196 2738331 2ra1219 27a4108 2786999 2749892 27152186 2TSS6A2 275R579 2re1a7é 2764379
2197 2167281 2770184 27130R9 2717599 217AQ0a 2781814 2784a7125s 271638 2790552 2793a68
2198 2TUA3AS 2799304 2An222% 2805147 280807y 2810995 2813922 2816850 2819180 2R22711
2199 2825604 PR2RSTY 2AX1IS1S 2834452 2637391 2840332 2843214 2ra6218 2849163 2852110

2200 2RSSR ZRSAONN 28601959 2863912 286AAKT 2847423 epr2rat 2A1S5740 287148701 2881668
2201 2RAAKRPH FARTSY] 2890560 2893529 eP9RSGY 2A%947] 29024845 7905420 2908397 2911375
2202 gQ1a354 P9174%6 2920319 2923303 2926289 2929217 2932266 2935257 2938249 901243
2203 294423%Y 2947234 29%02%y 2953235 2956236 2959240 2962245 2965251 29608259 2971269
rig 2974280 PITT293 29A0307 2981323 ALLRLE 2989360 29923R0 2995403 2998426 jontlase

22095 3npgant9 Yap71507 3010537 3013%69 3016602 3019437 3In22673 3025711 1028751) n3tree
22N in3anly 3037679 3040975 ne3ar? narn2t 305007} 3Ins3i12q 3INSH1TT 3n59232 LULY-EL L
2en7 INHSXAH 3068unn AnT1449 3074532 30771597 Iusu663 J0n37 Y DRAANN INATGATY 3092944
22nd IN9K01H 3099094 1029171 3105250 X10A330 111412 110495 31171581 312066R 3123756
2209 3r2tAa6 3129937 3133030 3136125 31392271 31423148 3145418 314R519 3151621 31547125




ELEV, FEET

2210
22119
221
2213
?21a

2215
2216
eel?
Pein
2219

2220

ea21
2222
2223
2224

2275
2226
2277
2228
2279

223
2231
2232
PR
e>%a

221%%
2?16
2237
2288
2219

2240

CAPACITY TARLF IN #CHF FEE)

3t571830
I1HA9TY
Jer20212
rs1129
IPA3N62

3315118
3laroap
33719128
3aj13ro
38a3771

3aTA32A
3su9nay
351912
35749234
nor130

3sa1ata
3678974
JTOARTY
37a2a3A
31Tha2y

IAL05%0
Xa4anse
RSAJQ2R2
91 3ARg
I94RKA2

3anissqg
afiyrRL32
4nSkANL
nHnAgsp
at2arva

[ ALEL].]

I1H093N0
X392095
3223411
3254008
I2ARS1 Y

3%31A299
3150243
33A2308
3414403
lastvi9

34719592
3512323
35a%210
3578255
3114857

Irhaagl?
3ATA3MS
1712007
3745838
ATI9R2?

3r)397¢
LT FRAT
LLLES KA
3917152
3952127

VINT NS
4022144
ansT 394
anyY2r9n
at2mrisy

2

S1hdnng
3195220
J2ehsS1
1250039
IPA9LR4

3$321an?
<+ 13353847
3385568
3ai1181p
3450270

3aR2858
35156048
35aa5n8
3SR1S5HA
3h1aTAR

368A1A1
IR 499
IT15303
31492%0
3TAX2YA

IA17395
ins51214a
I&A4190
3O30A2Y
1759618

399056
an2Sehé
ANANIDA
a92hl3n}
LARAAFY |

RINSEVELT NDAMSTIE

AFFACAPALTITY ORTA

-3

31R7157
3198346
3229692
31261196
3292097

132a676
3356651
33AATHA
3421028
Sas534521

hLLLYFLY
351AARA
issi1any
ISEAARTY
Ininii?

351507
3685055
3T1A741L
3152623
31AKHAY

SA20K20
3R5%154
38M96406
31924295
3994101

399yanha
ana291 RS
qindah2
aNYINIA
qtisu9o

R1TN26A
32014074
3232A%6
3264355
3296032

3127A40
3359057
339720406
Yapaxy?
145ATTS

3489395
3527173
3555107
3588199
3h21an09

3654855
WJELTIL
722140
ITShNLE
3790054

38pa2ah
385597
3493100
3927764
3962590

3997589
an32r0%
ane7999
arnlasy
ajXanss

ELEVAT T

95

31133AR2
3208608
321590
3267514
3299200

133105A
31363065
3395229
3427551
3a4nn30

34926656
1525454
35580409
3591517
3624782

3658204
3691784
3725521
3159415
3193a6h

IApTeTA
IAK2uAD
3896563
3931 lal
3966181

annin?h
aulh22e
40711537
atnpInng
atare2?

b

3176497
P77y
3219127
3Prab1nN
3N23Ne

133ap%)
3X36nK2TS
3139ma58
3a1079)
Xahl32Hn

3495934

3SPATAT

35611}
359aA37
3n2R117

3661555
3695151
3r2RYynsy
IThPRYY
I796AAD

ALES BRI ]
IARSARS
19090249
393ar2n
3949573

anuasha
an3qrse
anTsuls
LR L
4146190

INCKEMENT |8 DhE

o7

1179138
1210AKK
3202275
31273Ra2
33055h6

3t374a7
313694RS
3ati1hAl
jaxanla
3866548

3099212
3532036
3565018
3594158
3631454

36649038
3A9AS519
3732287
IThh212
mnn29%5

3R3453%
LETY TR F)
3an3any
39TAI9A
3973067

an0RN93
4043277
SDTAG1A
al12116
410977}

[ENTH FDOT

.

t1a21%2
3z2iaoponn
}245e2%
3217007
J3nATQ7

334np00
3372698
3Ja0a909
la3rz27ra
3369804

ISnan?
31535124
31550325
3601aR0
3634792

5648262
3701080
IT3SeT2
Jte9b614
3no3rte

IN3T96B
AnT21ny
31906951
1981674
1376563

an1160%
anasana
a08Zi60
aj17674a
8153385

«9

JIA5RS]
32171135
328AS78
32A0 T
3311929

33a3na2

©O3%TS912

3apny39
laans2y
3213065

3505764
3510620
3571438
snapnsg
363K 32

36TINET
3705260
37319059
3173016
3noride

Inatan2
SRTISARD
19104816
319451460
I9R0OAN

anissa
apsSniy2
anusTNs
aj12123a
a15692)

COMPYUTED

10722782

0e,30.10,




APPENDIX D,
SRPSIM MODEL BACKGROUND - GENERAL

DESCRIPTION, INPUT/OUTPUT, FLOWCHART




The information in this appendix has been provided by the
Salt River Project at the request of the Los Angeles District,

United States Army Corps of Engineers, and is included as

basic information used in this study.




SRPSIM

BACKGROUND

The Salt River Project Simulation Model (SRPSIM) is a program
originally written by the U.S. Bureau of Reclamation in 1879 and

updated by them in 1982. SRPSIM was written by the Bureau to
provide input to the Central Arizona Project Simulation Model
(CAPSIM). SRPSIM was modified by SRP personnel in 1985 in order

“to obtain additional flexibilty in changing reservoir
characteristics,

GENERAL OPERATION

SRPSIM is a monthly reserveoir operation simulation model.
Reservoir operation in the program begins with historic inflows
to Roosevelt and Horseshoe Lakes and ends with releases to
Granite Reef Dam (see attached schematic diagram). To simplify
the modeling effort, the three reserveirs on the Salt River below
Roosevelt Dam are treated as one reservoir, so the program models
only the following four reservoirs:

Roosevelt Reservoir
Lower Salt Reservoirs
Horseshoe Reservoir
Bartlett Reservoir

For a given water demand, the program determines the amount of
groundwater and surface water regquired to satisfy that demand,
based on historic reservoir inflows. The program then operates
the reservoeoirs according to fixed operating criteria and performs
an accounting of the major SRP water contracts (see attached flow
chart).

Some characteristics of SRPSIM are listed below.

1. SRPSIM works on a monthly time step based on a water
vear, i.e., input is regquired, program calculations
are performed, and output is printed on a monthly
basis by water year (starting in October and ending
in September).

2. The length of the planning period can range from 1
month to the number ' of years contained within the
period of record of historic reserveir inflow, which
starts in 1889,




SRPSIM

1. Reservoir Operations Model

A. Simulation Model
B. Monthly Time-Step

2. Détermines Supplies to Meet Given Demands
A. Groundwater

B. Surface Water

3. Supplies in Target Year Determined by:

A. Setting Target Year Reserv‘olr Storage & Demands

B. Running Historic Inflow Through Reservoir System
C. Results Give Expected Supplies

(Resevoir System Yield Varies With Demand)




SRPSIM INPUT

1. WATER DEMANDS (at Granite Reef)

SRP (Shareholder & Contract)
Salt River Pima Maricopa Indians

Phoenix Gate Water

o 60w >

New Conservation Storage
2. RESERVOIR CAPACITIES (by Reservoir, by Use)

3. RESERVOIR INFLOW (Historic)




SEMI-FIXED INPUT

MONTHLY DEMAND DISTRIBUTIONS

ALLOCATION INCREASES / REDUCTIONS

LLOCAL INFLOW

RESERVOIR AND RIVER LOSSES

GROUNDWATER PUMPING TABLE

GROUNDWATER MAX/MIN PUMPING“DISTRIBUTIONS

HYDRO GENERATION EFFICIENCIES AND
MAXIMUM TURBINE FLOWS '

RESERVOIR NORMAL OPERATION DEVIATION

. CONTENTS-AREA-ELEVATION TABLES




COMPUTE GROUNDWATER PUMPING

MONTH
TO CHECK

ALLOCATION? YES

PREDICT
END-OF-YR
CONTENT

—Ji-

ADJUST
ALLOCATION
IF NEEDED

COMPUTE DEMAND FOR SRP
& WATER CONTRACTORS

Y

COMPUTE SURFACE WATER RELEASE

Y

DETERMINE RELEASE FROM
STEWART MTN & BARTLETT

Y

OPERATE RESERVOIRS

YES
NO

COMPUTE FREE
WATER RELEASE

COMPUTE STORAGE CREDITS

ki

CONVERT CONTENT TO ELEVATION




APPENDIX E,
SRPSIM SUMMARY TABLES,MONTHLY SIMULATIONS

~ FOR 1995 DEMAND, 1889-1993




The information in this appendix has been provided by the
. ' Salt River Project at the request of the Los Angeles District,

United States Army Corps of Engineers, and is included as

basic data used in this study.




1 Date: 37 4/1994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRAMITE REEF

Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELFASE

BARTLETT EOM
VERDE SPILLS & BARTLETT

SPILLS AT GRANITE REEF

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1889
oct HOV QEC JAN FER MAR APR MAY Ju

982.0 1001.4 1185.7 1374.6 1444.1 1571.7 1571.7 1570.9 1517.0

.0 .0 .0 .0 .0 148.9 63.6 .0 .0
J354.2 354.2 354.2 354.2 354.2 372.8 372.8 354.2 354.2
.0 .0 -0 .0 .0 117.0 231 .0 .0
61.7 T1.8 124.8 124.8 124.8 1246.8 124.8 &60.7 .0
.0 .0 131.8 132.9 13.7 116.4 351 .0 .0
178.2 178.2 178.2 178.2 178.2 178.2 178.2 178.2 137.2
.0 0 1168 118.4 0 91,5 12.8 .0 .0

.0 0 116.8 118.4 .0 208.5 35.9 .0 .0

9:13:59 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1890
ocT NOV DEC JAN FEB MAR APR MAY JUN

1141.6 1153.6 12B8.4 1442.5 1571.7 1571.7 1553.8 1528.9 1477.0

o .0 .8 .0 8.7 125.4 D .0 .0
354.2 354.2 354.2 354.2 372.8 372.8 354.2 354.2 354.2
-0 -0 0 0 1.3 97.0 ° .0 .0
.0 .0 25.6 124.8 124.8 124.8 124.8 59.9 .0
.0 0 .0 .0 232.9 4.3 96 .0 .0
49.9 30.3 160.4 163.7 178.2 178.2 178.2 178.2 137.7
-0 0 .0 .0 208.9 112.9 L .0 .0
.0 .0 .0 .0 282.2 209.9 .0 0 .0

9:13:57 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL

JUL AUG SEP

1403.3 1290.56 1186.6

.0 .0 .0

354.2 354.2 354.2

.0 .0 .0

.0 .0 .0

.0 .0 .0

88.8 62.2 56.0

.0 .0 .0

1 .0 0
LOCAL INFL

JuL AUG SEP

1364.5 1349.9 1295.3
.0 .0 .0

354.2 354.2 354.2
.0 .0 0

.0 .0 38.8

.0 .0 .0
0.8 171.3 178.2
.0 .0 0
.0 .0 .0

TOTAL

1186.6
212.5

354.2
140.1
: .0
429.9

56.0
339.4

479.5

TOTAL

1295.3
206.9

°354.2
170.3
38.8
386.8

i78.2
321.8

492.1




Date: 3/ 471994 Time: 9:14:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EDM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS & BARTLETE

SPILLS AT GRANITE REEF

Date: 3/ 471994 Time: 9:14:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTH
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETY

SPILLS AT GRANITE REEF

1 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL [NFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1891

ocy NOV OEC JAR FEB MAR APR MAY JUN JuL AUG SEP

1313.0 1434.7 1571.7 1571.7 1571.7 1574.7 1571.7 1571.7 1568.5 1462.4 1353.6 1257.5

.0 .0 00 82.7 1074.7  T4.4 .0 .0 .0 .0 .0 .0
354.2 354.2 354.3 372.8 372.8 372.8 372.0 372.8 354.2 354.2 354.2 354.2
.0 .0 0 54.6 1057.4 49.8 .0 .0 .0 .0 .0 .0
106.1 124.8 124.8 124.8 124.8 124.8 124.8 119.6 31.5 .0 .0 0
.0 B4.7 180.8 T79.5 914.5 109.2 19.8 .0 .0 .0 .0 0
178.2 178.2 178.2 178.2 178.2 178.2 178.2 17B.2 178.2 166.3 143.6 145.6
.0 67.8 162.2 69.1 918.0 73.1 .0 .0 .0 .0 .0 .0
.0 67.8 162.2 123.7 1975.4 122.9 .0 .0 .0 .0 .0 .0

2 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1892

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

1214.5 1224.6 1220.0 1240.4 1250.3 1198.0 1109.5 1057.7 921.2 786.9 676.8 590.2

0 .0 .0 .0 .0 0 0 -0 0 0 o .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0 .0 0 .0 0 .0
0 0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0
.0 .0 .0 0 .0 .0 0 .0 .0 .0 0 .0
141.2 120.4 120.3 108.0 68.9 47.2 42.9 A .1 A 2.8 3.8
.0 .0 .0 .0 .0 .0 0 0 .0 .0 .0 .0
.0 0 .0 .0 .0 .0 .0 0 R .0 .0 .0

TOTAL

1257.5
1211.8

354.2
1161.7
.0
1388.5

145.6
1290.2

2451.9

TOTAL

590.2
.0

354.2
.0

Page 2




Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTM
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRAN[TE REEF

Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS & BARTLETT

SPILLS AT GRANITE REEF

@:14: 4 COE WATER

ocr

564.7

354.2
.0

N

8.3
.0

9:14: 5 COE WATER

ocT

440.2

354.2
.0

RESERVOIR EOM STORAGES & SPILLS

NOV OEC

566.8 572.
.0 .

354.2 354.
.0 .

o

ee oo

0

2
0

o

UNITS: 1,000 AC-FT
DATA YEAR: 1893

JAN FEB MAR
588.9 628.4 T730.0
.0 .0 .0
354.2 354.2 354.2
.0 .0 .0
.0 .0 .0
.0 .0 .0
23.2 34.6 52.9
.0 .0 .0

.0 .0 .0

APR MAY
733.0 707.2
.0 .0
354.2 354.2
.0 .0
.0 .0
0 -0
49.5 24.6
.0 .0
.0 -0

RESERVOIR EOM STORAGES & SPILLS

UNITS: 1,000 AC-FT
DATA YEAR: 1894

ROV DEC JAN FEB MAR
453.7 470.5 488.5 S502.7 490.2
.0 0 .0 .0 -0
354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0

0 .0 .0 .0 .0

.0 .0 .0 .0 .0
43.4 39.0 36.3 1B.8 42.9
.0 .0 ] .0 0

.0 0 .0 .0 0

APR MAY
473.1 429.1
.0 .0
354.2 354.2
.0 .0
0 .0
.0 .0
43.8  30.9
.0 .0
i} 0

JUN

621.9
.0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH

JUN

376.6
.Q

354.2
.0

1.9
.0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL IWFL

JuL AUG
518.2 470.7
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
4.7  44.9
.0 .0
.0 .0
LOCAL [INFL
JUuL AUG
295.8 253.5
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
.1 18.5
.0 .0
.0 .0

SEP

424 .4

671
.0

SEP

211
.0

354.2
.0

27.1
.0

TOTAL

424.4

354.2

67.1
.0

27.1
.0
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Date: 3/ 471994 Time: 9:14: 7 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FY
DATA YEAR: 1895

oct NOV DEC JAN FEB MAR AFR MAY JUN

ROOSEVELT EOM 208.1 218.8 242.8 573.7 64B.1 750.9 793.5 748.4 652.3
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALY EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM 0 .0 .0 122.1 124.8 124.8 124.8 1035 79.8
SPILL RELEASE 0 .0 .0 .0 50.9 181.3 2i.2 .0 .0
BARTLETT EOM 32,5 31.2 431 160.4 178.2 178.2 178.2 178.2 17B.2
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 36,9 149.7 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 36,9 149.7 .0 .0 .0

pate: 3/ 471994 Time: 9:14: B COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-ET
DATA YEAR: 1896

oer Hov DEC JAN FE8 MAR APR MAY JUN

ROOSEVELT EOM $83.8 626.7 663.1 689.8 710.4 6B0.8 647.6 615.1 517.1
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTH .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 0 .0 .0 .0 .0 .0 .0 .0
SPILL RELEASE .0 0 .0 0 .0 .0 0 0 .0
BARTLETT EOM 51.5 58.3 53.6 49.3 22.0 30.1 34.0 4.8 A
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 0

LOCAL INFL
JuL AUG
613.6 588.1
-0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
159.8 104.4
.0
.0 -0
LOCAL INFL
JuL AUG
445.8 397.1
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
44.1 B6.B
.0 .0
.0 .0

SEP

536.2
.0

354.2
.0

SEP

363.0
.0

354.2

.0
.0

96.4
.0

.0

TOTAL
536.2
.0

354.2
.0

TOTAL

363.0
.0

354.2
.0
.0
.0

96.4
.0
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bate: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETY EOM
VERDE SPILLS @ BARTLETY

SPILLS AT GRANITE REEF

Date: 3/ 471994 Time:

ROOSEVELT EOM
SPELL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRAMITE REEF

9:14:10 COE WATER

ocr

383.2

354.2
.0

9:14:12 COE WATER

ocT

724.3

354.2
.0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS

NOV

407.5
.0

354.2
.0
.0
.0

94.2

.0

UNITS: 1,000 AC-FT
DATA YEAR: 1897

DEC JAN FeB MAR

425.4 588.6 640.6 T69.3
.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 .0 .0

.0 43.1 48.8 56.9

.0 .0 .0 .0
92.6 160.4 160.4 160.4
.0 .0 .0 .0

.0 0 .0 .0

APR MAY

964.5 968.9
.0 .0
354.2 354.2
.0 .0
63.4 18.0
.0 .0
178.2 178.2
.0 .0

.0 .0

JUN

923.1
.0

354.2

.0
.0

122.2
0

.0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH
RESERVOIR EOM STORAGES & SPILLS

NoV

737.7
.0

UNETS: 1,000 AC-FT
DATA YEAR: 1898

DEC JAN FEB MAR

753.5 773.4 803.9 840.4

.0 .0 .0 -9
354.2 354.2 354.2 354.2
.0 .0 .0 .0

.0 0 .0 0

.0 0 .0 0
70.5 61.5 44.7 1
0 0 .0 .0

] .0 .0 .0

APR MAY
786.8 722.0
.0 .2
354.2 354.2
.0 .0

.0 .0

.0 .0
10.7 A
.0 .0

.0 .0

JUR

610.7
.0

354.2
.0

oo

. s
(=]

.0

.0

JuL AUG
B08.1 715.0
.0 .9
354.2 354.2
.0 .0
.0 .0
.0 .0
97.7 110.4
.0
.0 .0
LOCAL INFL
JuL AUG
512.0 428.,9
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
5.6 21.6
.0 .0
.0 .0

SEP

696.1

122.4

.0

SEP

381.3
.0

354.2

TOTAL
696.1
.0

354.2
.0

122.4
.0
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Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

Date: 3/ 4/1994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

oct

360.1

354.2
.0

.0
.0

341
.0

ocT Wov DEC JAN FEB
2141 226.6 236.1 250.1 261.5
.0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0
.0 .0 .0 .0 0
.0 .0 .0 .0 0
48.3 48.0 47.1 48,1 39.1
.0 .0 .0 .0 .0
.0 .0 0 .0 .0

9:14:13 COE WATER CONTROL

NOV

370.1
0

354.2
.0

29.5
.0

STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL

RESERVGIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1899

DEC JAN FEB

387.9 409.3 429.1
.0

.0 .0

354.2 354.2 354.2
-0 .a .0

.0 .0 .0

.0 .0 .0
30.7 393 33.8
.0 .0 .0

.0 .0 .0

MAR

450.5
.0

354.2
.0

APR

430.7
.0

354.2
.0

3.7
.0

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1900

MAR

272.9
.0

2.6
.0

APR

240.2
.0

354.2
.0
.0
.0

-1
.0

.0 -

MAY JUN JuL AUG

387.3 314.2 256.9 233.6
.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 .0 .0
.0 .0 .0 .0
-0 .0 .0 .0
1 1 13,9 31.8
o .0 .0 0
0 .0 0 .0

9:14:15 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

MAY JUN JuL AUG

195.9 115.4 33.2 14.7

.0 .0 .0 .0
354.2 354.2 354.2 320.8
.0 .0 .0 .0
.0 .0 .0 .0
.0 .0 .0 .0
K A K 4
.0 .0 .0 .0
.0 .0 .0 .0

SEP

201.8

354.2

.0
.0

44.3

SEP

1%.7
.0

283.1
.0

TOTAL

201.8
.0

354.2
.0

TOTAL

14.7

283 .1
0
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- Date: 3/ 4/199 Time: 9:14:16 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1901

oct NOV DEC JAN FEB MAR APR MAY JUR JuL AUG SEP TOTAL

ROOSEVELY EOM 4.7 147 147 4.7 131.8 217.0 273.8 260.6 2%7.9 152.5 116.4 B88.8 88.8
SPILL RELEASE .8 .0 .0 .0 .0 .0 .0 -0 .0 .0 .0 .0 .0
LOWER SALT EOM 276.0 298.2 310.4 338.0 354.2 354.2 354.2 354.2 354.2 3564.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 .0 -0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 .0 .0 .0 -0 -0 -0 .0 .0 -0 .0
SPILL RELEASE .0 -0 .0 -0 .0 .0 .0 .0 .0 .0 .0 .0 .0
BARTLETT ECM A 1406 16,20 2901 115.9 129.7 B6.0  75.8  45.5 48.3 T7.2  68.6 68.6
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 .0 .0 0 0 .0 .0 .0 .0 0
SPILLS AT GRANITE REEF .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

Date: 3/ 4/1994 Time: 9:14:18 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE IKFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNETS: 1,000 AC-FT
DATA YEAR: 1902

ocY NOV BEC JAN FEB MAR APR MAY JUN JuL AUG SEP TQTAL

ROOSEVELT EOM 95.4 105.7 117.0 128.2 138.7 148.9 141.5 97.3 30.7 14.7 14.7 1.7  14.7
SPILL RELEASE .0 R .0 .0 0 .0 .0 0 .0 .0 0 .0 0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 206.9 271.7 295.6 295.4
SALT SPILLS AT ST MIN 0 .0 .0 i .0 .0 .0 0 .0 .0 .0 L0 .0
HORSESHOE EOM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
BARTLETT EOM 46.0  47.1 49.6 53.0 46.5 15.4 115 A A4 210 765  76.5
VERDE SPILLS & BARTLETT .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 0 0 0 0 .0 .0
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Date: 3/ 4/1994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETY

SPILLS AT GRANITE REEF

Date: 3/ 4/1994 Time:

ROQSEVELT EOM
SPILL RELEASE

LOMER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

9:14:19

g4 2

COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVCIR EOM STORAGES & SPILLS

ocT

14.7
.0

302.0
.0
.0
.0

58.0
.0

.0

COE WATER

oCT

28.3
.0

354.2
.0

NOV

14.7
.0

312.3
.0

UNITS: 1,000 AC-FT
DATA YEAR: 1903

DEC JAN FEB MAR

6.7 147 29.1 &4.3
.0 .0 .0 .0
339.2 351.6 354.2 354.2
.0 0 .0 .0
.0 .0 .0 .0
.0 .0 0 .0
73.5 79.8 82.2 132.3
.0 .0 .0 .0
.0 0 .0 .0

APR

1141
.0

354.2

MAY

7.5
.0

354.2
.0
58.5
.0

178.2
.0

.0

JUR UL
4.7 .7
.0 .0
352.2 347.2
.0 .0
42.1 .0
.0 .0
178.2 147.6
.0 .0
.0 .0

AUG SEP

17.7 147
.0 .0
354.2 354.2
.0 .0

.0 .0

.0 .0
162.7 93.6
.0 D

.0 .0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES L SPILLS

NOV

39.9
.0

354.2
.0

UNITS: 1,000 AC-FT
DATA YEAR: 1904

DEC JAN FEB MAR

52.4 &5.7 T77.2 B8.S
.0 .0 .0 -0
354.2 354.2 354.2 354.2
.0 .0 .0 .0

.0 -0 .0 .0

.0 .0 .0 .0
82.4 B6.5 T9.6 495
.0 .0 .0 .0

.0 .0 .0 .0

APR

92.9
.0

354.2
.0

ow

2.0
.0

MAY

471
.0

354.2
.0
.0
-0

6.7
.0

.0

JUN JuL
4.7 14.7
.0 .0
321.9 270.0
.0 .0
.0 .0

.0 .0
.1 35.8

.0 .0
.0 .0

AUG SEP
4.7 147
.0 .0
304.9 329.5
.0 .0

.0 .0

.0 .0
126.6 106.6
.0 .0

.0 .0

TOTAL

14.7
.0

354.2

93.6
.0

TOTAL

4.7
.0

329.5
.0
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Date: 3/ 4/1994 Time: 9:14:22 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1905

ocT NOV DEC JAN FEB MAR APR MAY JUR T oauL AUG SEP TOTAL

' ROOSEVELY EOM ' 4.7 1.7 24,6 123.4 578.2 1514.2 1571.7 1571.7 15717 1492.6 1404.5 1328.8 1328.8
‘ SPILL RELEASE .0 .0 .0 .0 .0 .0 608.5 153.6 11.6 .0 .0 .0 T
| LOWER SALT EOM 3449 353.8 354.2 354.2 354.2 354.2 372.8 372.8 372.8 354.2 354.2 354.2 354.2
\ SALT SPILLS AT ST MIN .0 .0 .0 .0 .0 .6 577.2 92.0 .0 .0 .0 0 669.2
HORSESHOE EOM .0 .0 00 1301 124.8 124.8 124.8 124.8  30.2 .0 .0 2.7 2.7

SPILL RELEASE .0 .0 .0 .0 289.3 508.1 285.4 34.0 .0 0 .0 .0 1Ms.8

BARTLETT EOM 90.6 91.0 93.7 160.4 178.2 178.2 178.2 178.2 178.2 1460.B 156.4 178.2 178.2

VERDE SPiLLS & BARTLETT .0 .0 .0 .0 277.5 480.7 270.7 20.4 .0 .0 .0 .0 1049.2

SPILLS AT GRANITE REEF .0 .0 .a .0 277.5 480.7 B47.9 112.4 .0 .0 .0 .0 1718.4

Date: 3/ 4/1994 Time: 9:14:24 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
: RESERVCOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FY
DATA YEAR: 1905

ocT NOV DEC JAN FEB MAR APR MAY JUR JuL AUG SEP TOTAL

" ROOSEVELT EOM 1292.5 1571.7 1571.7 1571.7 1571.7 1571.7 1571.7 1571.7 1558.2 1459.8 1388.3 1297.4 1297.4
SPILL RELEASE 0 78.9 7.1 62.4 76.3 381.8 187.0 6 .0 .0 0 .0 853.4
LOWER SALT EOM 354.2 372.8 372.8 372.8 372.8 372.8 372.8 372.8 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN 0 9.2 52.8 S1.1 47.7 349.2 132.7 .0 .0 .0 0 0 702.6
HORSESHOE EOM 15.5 124.8 124.8 124.8 124.8 124.8 124.8 99.6 .0 .0 .0 .0 .0
SPILL RELEASE 0 60.6 43.9 .40.3 10.3 315.6 49.8 .0 .0 .0 .0 .0 5205
BARTLETT EOM 178.2 178.2 178.2 178.2 178.2 178.2 178.2 178.2 176.0 128.8 135.6 126.6 126.4
VERDE SPILLS @ BARTLETT .0 53.2 34.5 33.0 6.4 302.8 35.4 0 0 .0 .0 0 465.3
SPILLS AT GRANITE REEF .0 122.3  87.3  84.1 S4.2 652.0 168.0 0 4 .0 .0 0 1167.9
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Date: 3/ 471994 Time: ©9:14:25 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTNR
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1907
OCT  NOV  DEC  JAN  FEB  MAR  APR  MAY  JUN

1258.46 1271.4 1553.1 1571.7 1571.7 1571.7 1571.7 1568.2 1527.3

.0 .0 .0 135.0 138.4 132.0 .0 .0 .0
354.2 354.2 354.2 372.8 372.8 372.8 372.7 354.2 354.2
.0 .0 0 123.9 118.8 109.5 .0 .0 .0
.0 .0 92.5 124.8 124.8 124.8 124.8 63.9 -0
.0 .0 .0 %1.9 90.6 217.3 38.3 .0 .0
118.9 104.3 160.4 178.2 178.2 178.2 178.2 17B.2 144.2
.0 .0 .0 8.4 T77.8 186.4 .0 .0 .0
.0 .0 .0 208.3 196.6 296.0 .0 -0 .0

Date: 3/ 4/1994 Time: 9:14:27 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1908
oCT HOV DEC JAN FEB MAR APR MAY JUN

1351.7 1372.5 1364.9 1362.4 1532.1 1571.7 1568.9 1556.5 1510.7

.0 .0 .0 .0 0 72.0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 372.8 354.2 354.2 354.2
.0 .0 .0 .0 .0 235 .0 .0 .0
.0 .0 .0 .0 85.6 124.B 124.8 75.3 .0
.0 .0 .0 .0 .0 18.5 5.5 .0 .0
107.7 120.6 130.9 140.2 160.4 178.2 178.2 178.2 152.3
.0 .0 .0 .0 .0 5.0 .0 .0 .0
.0 .0 .0 .0 .0 29.56 .0 .0 .0

JuL AUG SEP TOTAL

1423.9 1379.1 1327.7 1327.7

.0 -0 .0 405.4

354.2 354.2 354.2 354.2

.0 .0 .0 352.2

.0 .0 .0 .0

.0 .0 .0 4381

96.3 83.9 89.7 89.7

.0 .0 0 348.6

.0 .0 .0 700.9
LOCAL INFL

JuL AUG SEP TOTAL

1429.1 1431.2 1376.7 1376.7

.0 .0 .0 72.0
354.2 354.2 354.2 .354.2
.0 .0 .0 23.5
.0 .0 .0 .0
.0 .0 .0 24.0
119.9 135.6 135.5 135.5
.0 .0 .0 6.0
.0 .0 .0 29.6
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pate: 3/ 471994 Time: 9:14:29 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-£T
DATA YEAR: 190%
oCcT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL
RDOSEVELT ECM 1331.2 1329.5 1527.3 1569.1 1571.7 1571.7 1571.7 1553.9 1520.7 1418.3 1364.4 1386.6 1386.6
SPILL RELEASE .0 .0 0 .0 165.3 B1.4 106.2 .0 .0 .0 .0 .0 3529
LOWER SALT EOM 3564.2 356.2 354.2 354.2 372.8 372.8 372.8 356.2 354.2 356.2 354.2 35,2 354.2
SALT SPILLS AT ST MIN .0 .0 .0 .0 137.1 56.1  63.1 .0 .0 .0 .0 .0 256.3
HORSESHOE EOM .0 0 124.8 124.8 124.8 124.8 124.8 40.9 .0 .0 .0 .D .0
SPILL RELEASE .0 .0 10,5 98,7 26.1 114.4 63.0 .0 .0 .0 .0 .0 310.7
BARTLETT EOM 12.5 140.9 178.2 176.2 178.2 178.2 178.2 17B.2 137.1 99.2 142.2 148.8 148.8
VERDE SPILLS & BARTLETT .0 .0 .0 80.2 20.0 78.9 37.4 .0 .0 .0 .0 .0 216.5 el
SPILLS AT GRANITE REEF .0 .0 .0 80.2 157.1 134.9 100.5 .0 .0 .0 .0 0 4727
Date: 37 471994 Time: 9:14:30 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-ET
DATA YEAR: 1910
ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL
ROOSEVELT EOM 1347.4 1371.7 1355.2 1625.8 1456.4 1434.3 1379.3 1343.2 1281.7 1163.2 1059.4 998.6 998.6
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 356.2 354.2 354.2 © 354.2
SALT SPILLS AT ST MIN .0 .0 .0 N1 .0 .0 0 .0 .0 .0 Rt} .0 .0
HORSESHOE EOM .0 0 10.0 124.8 113.6 124.8 124.8 61.7 .0 .0 .0 .0 .0
SPILL RELEASE .0 0 .0 78.7 .0 39.4 37.8 8- .0 .0 90 .0 185.9
BARTLETT EOM 147.9 158.6 160.4 178.2 160.4 178.2 178.2 178.2 148.9 112.2 110.5 76.0  76.0
VERDE SPILLS @ BARTLETT .0 .0 0 60.2 .0 .0 .0 .0 .0 .0 .0 .0 &0.2
SPILLS AT GRANITE REEF .0 .0 .0 60.2 .0 .0 6 .0 .0 .0 .0 0 60.2
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Date: 3/ 4/19%94 Time: 9:14:32

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHCE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETY

SPILLS AT GRANITE REEF

ocT

952.8
.0

354.2
.0

.0

7.1
0

Date: 37 471994 Time: 9:14:33 COE WATER

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS & BARTLETT

SPILLS AT GRANITE REEF

ocy

1109.0
.0

354.2

.0
.0
.0

120.9
.0

.0

COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1911

NOV DEC JAN FEB

MAR APR MAY JUN Jut AUG SEP TOTAL

967.2 961.4 1093.1 1251.3 1451.7 1405.2 1373.5 1322.9 1232.5 1130.1 t110.0 1110.0

.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 .0 .0
.0 .0 45.0 124.8
.0 .0 .0 .0
55.9 54.8 160.4 171.9
0 .0 .0 .0
.0 .0 .0 .0

.0 .0 .0 .0 .0 .0 .0 0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 -0 -0 .0 -0 .0 .0
124.8 124.8 81.4 2.4 .0 .0 .0 .0
110.1  13.3 .0 .0 .0 .0 0 123.4
178.2 178.2 178.2 17B.2 163.0 154.2 95.7 95.7
50.0 0 .0 .0 .0 .0 .0 50.0

50.0 .0 .0 .0 .0 .0 .0 50.0

CONTROL STUBY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1912

NOV DEC JAN FEB

MAR APR MAY JUN JuL AUG SEP TOTAL

1129.1 1120.9 1112.2 1123.0 1234.6 1307.7 1311.7 1267.0 1161.6 1071.9 993.0 993.0

.0 .0 0 .0
354.2 354.2 354.2 354.2
.0 .0 -0 .0
.0 .0 -0 .0
.0 .0 .0 .0
116.7 134.4 141.9 109.8
.0 .0 .0 .0
.0 .0 .0 .0

.0 .0 .0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 -0 .0 .0 .0 .0

.0 4.
.0

000 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0

o

0
109.2 178.2 134.7 63.4 47.2 62.2 6&4.5 64.5
.0 .0 .0 .0 .0 .0 .0 .0

.0 .0 .0 .0 .0 .0 .0 .0
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Date: 3/ 471994 Time: $:14:35 CDE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT

DATA YEAR: 1913

ocrT

ROV

DEC

JAN

FEB MAR APR MAY JUN JUL AUG SEP TOTAL
ROOSEVELT EOM 1012.6 1026.4 1021.9 1037.6 10661 1065.4 1115.4 1086.9 1032.5 920.3 B14.7 736.5 T736.5
SPiLL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 .0 .0 .0 .0 .0 o .0 0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0
BARTLETT EOM 50.5 40.3 44.0 32.3 24.0 126.4 159.2 107.6 35,9 155 195 31.8 3.8
VERDE SPILLS @ BARTLETT .a .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 o .0 0 .0 .0
Date: 3/ 471994 Time: 9:14:36 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-fT
DATA YEAR: 1914
ocT OV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP TOTAL
ROOSEVELT EDM 702.6 722.3 T49.0 76B8.0 B881.7 954.6 964.4 929.5 879.2 TB1.5 734.4 6B5.0 6B5.0
SPILL RELEASE .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 .0 36.8 .0 .0 .0 .0 -0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0
BARTLETT EOM 3.8 33.0 22.0 '72.1 160.4 153.1 117.2 70.6 1.0 A 5.3 10.0 10.0
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0
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Date: 3/ 4/1994 Time:

ROCSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS & BARTLE

SPILLS AT GRANITE REEF

Date: 3/ 4/1994 Time:

9:14:38 COE WATER

oct

682.7
-0

354.2
.0
.0
.0

21.3
1T .0

@:14:40 COE WATER

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR £OM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1915

NOv DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

713.3 886.1 1073.8 1338.2 1528.1 1571.7 15717 1571.7 1557.2 1472.3 1378.3

.0 .0 .0 .0 .0 213.9 190.4 3.2 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 372.8 372.8 372.8 354.2 354.2 354.2
.0 .0 .0 .0 0o172.2 137.6 .0 .0 .0 .0

.0 .0 00 4004 124.8 124.8 124.8  25.7 .0 .0 .0

-0 -0 .0 0 115.7 120.6 793 .0 .0 .0 .0
18.0 50.2 105.1 160.4 178.2 178.2 17B.2 178.2 164.1 147.3 136.8
.0 .0 .0 .0 57.1 98.2 573 .0 .0 .0 . .0

-0 .0 .0 0 57.1 270.5 195.0 .0 .0 .0 .0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1916
NOV  DEC

JAN FEB

oC¥
ROOSEVELT EOM 1329.7
SPILL RELEASE .0
LOWER SALY EOM 354.2
SALT SPILLS AT ST MTN .0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM 140.3
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEF .0

MAR APR MAY JUN JuL AUG SEP
1332.4 1331.8 15717 5717 1571.7 1571.7 1571.7 1571.7 1473.3 1400.3 1347.4
.0 .0 931.3 285.7 460.8 183.5 .0 .0 .0 -0 .0
354.2 354.2 372.8 372.8 372.8 372.8 372.8 355.0 354.2 354.2 354.2
.0 .0 917.8 285.2 424.6 105.4 .0 .0 .0 .0 .0
.0 01268 1248 124.8 124.8 115.6  14.1 -0 .0 2.2
.0 .0 344.9 1633 299.5 29.6 .0 -0 .0 .0 0
135.5 141.7 178.2 178.2 178.2 178.2 178.2 178.2 142.2 134.2 178.2
.0 .0 339.9 151.6 28B.9 19.% .0 .0 .0 D .0
.0 00 1257.7 416.8 7135 124.4 .0 .b 0 .0 .0

TOTAL

1378.3
413.5

354.2
309.9

.0
315.6

136.8
212.7

522.6

TOTAL

1347.4
1841.2

354.2
1712.9
12.2
837.3

178.2
799.4

2512.4
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Date: 3/ 4/1994 Time: 9:14:41 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

ROGSEVELT EOM

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1917 _
OCT NOV DEC JAR FEB  MAR APR  MAY  JUN  JUL  AUG  SEP

1386.5 1384.6 1369.9 1457.7 1555.9 1543.8 1571.7 1571.7 1551.4 1456.9 1366.2 1268.6

SPILL RELEASE .0 .0 .0 .0 .0 .0 47.8 .0 .0 .0 .0 .0
LOWER SALT EOM 3564.2 354.2 354.2 354.2 354.2 354.2 372.8B 372.8 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTNM .6 .0 .0 .0 .0 .0 39.6 .0 .0 .0 .0 .0
HORSESHOE EOM 346.9  46.1  65.4 124.B 124.B 124.8 124.8 124.8 27.7 .0 .0 .0
SPILL RELEASE .0 .0 .0 0 26,3 99.4 335.3 134 .0 .0 .0 .0
BARTLETT £0M 178.2 178.2 169.8 177.1 178.2 178.2 178.2 178.2 178.2 169.7 175.9 177.6
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 .0 38.5 293.7 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 38.5 333.4 .0 .0 .0 .0 .0
Date: 3/ 471994 Time: 9:14:43 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

ROOSEVELT EOM

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1918
oct Nov DEC JAH  FEB MAR APR MAY JUN JUL AUG SEP

1227.5 1240.7 1235.5 1233.5 1264.2 1336.9 1274.3 1193.2 1086.3 1045.6 1018.0 973.6

SPILL RELEASE N1 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0
LOMER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 -0 .0 .0 .0 .0 .0 .0 .0
HORSESQOE EOM .0 .0 .0 .0 0 124.8 124.8 106.5 81.¢ .0 .0 .0
SPILL RELEASE : .0 .0 .0 .0 .0 105.8 8.6 .0 .0 .0 .0 .0

BARTLETT EOM
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 Q0 449 .0 0 .0 .0

SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 44,9 .0 .0 .6 .0

172.2 149.0 142.2 151.8 145.7 178.2 178.2 178.2 178.2 171.3 122.6 74.2

.0 .0

.0 .0

TOTAL

1268.6
47.8

354.2

39.6
.0
4Th

177.6
332.3

371.9

TOTAL

973.6
.0

354.2
.0

114.4

7.2
4.9

44.9
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Date: 3/ 471994 Time: 9:14:44 COE WATER
ocT
ROOSEVELT EOM 979.4
SPILL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MTN .0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM 28.3
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRAMITE REEF .0
pate: 3/ 471994 Time: 9:14:46 COE WATER
ocT
ROOSEVELT EOM 1314.0
SPILL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MIN .8
HORSESHOE EOM 18.4
SPILL RELEASE .0
BARTLETT EOM 178.2
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEF .0

CONTROL

STUDY: 1995 SYSTEM E DEMAND/NCS/COE INFLOW WITH LOCAL INFL

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1919

NOV DEC JAN FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP
994.0 998.0 1017.0 1109.9 1153.8 1335.3 1352.0 1306.6 1406.2 1401.4 1337.9
.0 K .0 .0 .0 .0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 £ 0 .0 .0 .0
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
22.7 38.5 32.4 38.3 125.5 152.9 101.0 19.0 116.6 149.8 167.2
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1920
NOV DEC JAN FEB  MAR APR  MAY  JUN  JUL  AUG  SEP
1466.8 1571.7 1571.7 1571.7 1571.7 1571.7 1571.7 1560.4 1451.2 1371.0 1272.5
.0 195.0 173.0 643.3 120.7 44,1 .0 . .0 .0 .0
354.2 372.8 372.8 372.8 372.8 372.8 372.8 354.2 354.2 354.2 354.2
.0 181.9 162.9 625.1 B88.8 12.6 .0 .0 .0 .0 .0
124.8 124.8 124.8 124.8 124.8B 124.8 110.8 12.1 .0 .0 .0
36.7 128.6 129.0 469.2 106.4 50.5 .0 .0 .0 .0 .0
178.2 178.2 178.2 178B.2 178.2 178.2 178.2 178.2 139.1 127.8 119.8
21.4 120.4 122.0 455.9 78.3  14.4 .0 .0 .0 .0 .0
21.4 302.3 284.9 1081.0 167.1 27.0 .0 .0 .0 .0 .0

TOTAL

1337.9
.0

354.2
.0
.0
0

167.2
.0

.0

TOTAL

1272.5
1176.1

354.2
1071.3

920.3

119.8
812.3

1883.6
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Date: 3/ 41994 Time: 9:14:48 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMARD/NCS/COE INFLOW WITH LOCAL INFL
: RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1921

oct NOV DEC JAN FEB MAR APR MAY JUN JUt AUG SEP TOTAL

ROGSEVELT EOM 1236.2 1268.6 1268.9 1290.1 1269.6 1211.9 1172.3 1126.6 1037.6 949.3 1075.2 1061.9 1061.9
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 0 .0 0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTH .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
BARTLETT EOM 114.3 105.9 110.2 99.5 109.2 129.7 88.0 38.4 .1 .1 93,5 85.0 85.0
VERDE SPILLS @ BARTLETT .0 .0 .0 -0 Ni] .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 0 .0 .0 0 0 .0 -0

Date: 3/ 471994 Time: 9:14:49 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
' ) RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FY
DATA YEAR: 1922

0ocT ROV DEC JAN FER MAR APR MAY JUN JUuL AUG SEP TOTAL

ROOSEVELT EOM 1078.1 1091.2 1120.1 1181.1 1281.0 1469.6 1493.2 1491.0 1445.6 1341.3 1252.8 1150.8 1150.8
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 87.6 124.B 124.8 124.8 66.3 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 00 52,3 1143 51.6 .0 .0 .0 .0 .0 218.2
BARTLETT EOM 58.2  53.2 112.2 160.4 7B.2 178.2 178.2 178.2 146.5 108.9 85.5 81.2 81.2
VERDE SPILLS @ BARTLETT .0 .0 .0 00 21,5 550 .0 .0 .0 .0 .0 .Q 76.6
SPILLS AT GRANITE REEF .0 .0 .0 .00 215 55.1 .0 .0 ;0 .0 .0 .0 76.6
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Date: 3/ 471994 Time:

ROOSEVELT EQM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLE

SPILLS AT GRANITE REEF

Date: 3/ &4/1994 Time:

ROOSEVELT EOM

9:14:51 CDE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNETS: 1,000 AC-FT
DATA YEAR: 1923

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP T0TAL

1106.8 1118.9 1140.7 1138.2 1187.0 1327.9 1305.4 1283.0 1229.7 1130.3 1070.3 1087.2 1087.2
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2

o0 o o w o o o T e T T 0
o .0 .0 .0 .0 193 37.7 .0 6 .0 .0 .0 .0

o .. .0 o o o .0 .0 ¢ .0 0 .0 0

76.2  $5.0 109.7 118.3 135.5 160.4 178.2 162.9 83.8 S9.4 5B.7 164.6 164.6

" o .o o @ .o o .o .o 6 .0 .0 .0 0
o .0 © .o o .© ® .o .©° .0 .0 .0 .0

9:14:52 COE WATER COMTROL STUBY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL [NFL
RESERVOIR EOM STORAGES & SPILLS
UKITS: 1,000 AC-FT
DATA YEAR: 1924

0cT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP TOTAL

1107.2 1176.2 1445.6 1522.1 1554.2 1530.0 1571.7 1571.7 1543.3 1430.2 1323.1 1217.7 1217.7

SPILL RELEASE .0 .0 .0 .0 .0 .0 385 .0 .0 .0 .0 .0 38.5
LOWER SALT EOM 3564.2 354.2 354.2 354.2 354.2 354.2 372.8 372.8 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN .0 .0 0 .0 .0 S I 993 .0 .0 .0 .0 .0 14.8
HORSESHOE EOM .0 .0 124.B 124.8 106.8 124.8 124.8 66.8 .0 .0 -0 .0 .0
SPILL RELEASE -0 .0 59.9 51.2 .0 0 7.5 .0 .0 0 .0 0 1B2.6
BARTLETT £0M 124.5 157.4 178.2 178.2 160.4 163.3 178.2 178.2 142.% 94.7 64.1 57,0 57.0
VERDE SPILLS @ BARTLETT .0 00 38.1 334 .0 .0 27.6 0 .0 0 .0 .0 99.1
SPILLS AT GRANITE REEF .0 .0 38,1 334 .0 00 42.4 .0 .6 0 .0 .0 113.%9
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Date: 3/ 471994 Time: 9:14:54 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM MITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1925

ocY NOV DEC JAN FEB MAR APR MAY JUN - JuL AUG SEP TOTAL

ROOSEVELT EOM 1172.6 1181.8 1179.1 1172.4 1184.5 1165.2 1100.1 1050.6 925.8 B04.0 725.0 691.8 691.8
SPILL RELEASE .0 0 .0 .0 .0 .0 .0 -0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST WM .0 .0 .0 .0 .0 .0 .0 .0 Kt} -0 0 .0 .0
HORSESHOE EOM .0 -0 .0 .0 .0 .0 .0 -0 .0 0 0 .0 .0
SPILL RELEASE .0 -0 .0 .0 .0 .0 .0 .0 .0 0 0 .0 .0
BARTLETT EOM 53.2 30.3 359 42.3 6.0 24.0 43.5 A A g0 160 76,7 76.7
VERDE SPILLS & BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

Date: 3/ 471994 Time: 9:14:55 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMARD/NCS/COE EINFLOW WITH LOCAL INFL
_ _ RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-Ft
DATA YEAR: 1926

ocT NOV DEC JAN fEB MAR APR MAY JUN Juk AUG SEP TOTAL

ROOSEVELT EOM 718.7 737.1 755.1 771.0 785.6 797.2 1114.5 1177.0 1096.3 1061.8 1033.4 982.9 982.9
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0
LOWER SALT EOM 354.2 354.2 354.2 354.27 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0
HORSESKOE EOM .0 .0 .0 .0 .0 0 124.8 1161 811 .0 0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 0 5.6 .0 .0 .0 .0 .0 5.6
BARTLETT EOM 76.2 76.2 70.9 65.2 37.9 75.8 178.2 178.2 178.2 167.1 100.2 B4.9  B4.9
VERDE SPILLS # BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
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Date: 3/ &/1994 Time: 9:14:57

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FY
DATA YEAR: 1927
0eT NOV DEC JAN FEB MAR APR MAY JUN

994.5 1007.6 1022.4 1045.6 1400.6 1473.4 1507.9 1529.7 1502.1

.0 .0 .0 .0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0 .0 .0

.0 .0 .0 0 124.8 124.8B 124.B 64.2 .0

.0 .0 .0 .0 128.% 123.3 39.4 .0 .0
46.9 37.6 56.6 52.3 178.2 178.2 178.2 178.2 148.2
.0 .0 .0 .0 97.1 63.8 .0 -0 .0

.0 o .0 0 97.1 63.8 -0 .0 .0

Date: 3/ 4/1994 Time: 9:14:59 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE LNFLOM WITH

ROOSEVELT E0OM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT 51 MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETY

SPILLS AT GRANITE REEF

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1928
oct NOV DEC JAN FEB MAR APR MAY JUN

1205.3 1216.2 1233.0 1227.1 1281.0 124B.8 1229.4 1198.0 1145.6

.0 .0 .0 .0 .0 .0 -0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0 .0 .0
264.5 6.8 9.0 26.2 61.2 115.7 54.8 2.0 .0
.0 0 .0 .0 .0 .0 .0 .0 .0
178.2 178.2 160.4 160.4 160.4 160.4 178.2 178.2 j03.3
.0 .0 .0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0 .0 .0 .6

COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

JUL AUG SEP TOTAL

1398.1 1307.8 1247.3 1247.3

.0 .0 .0 0

354.2 354.2 354.2  354.2

.0 .0 .0 .0

.0 .0 25.6 25.6

.0 .0 .0 290.8

108.1 104.7 178.2 178.2

.0 -0 .0 140.8

.0 .0 .0 160.8
LOCAL INFL

Jut AUG SEP TOTAL

1039.2 946.1 881.8 881.8

.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 .0 .0
0 .0 .0 0
0 .0 .0 .0
77.7  95.5 74.9 4.9
.0 .0 .0 .0
.0 .0 .0 .0
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Date: 3/ 471994 Time: 9:15: 0 COE WATER

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPI1LLS 8 BARTLETT

SPILLS AT GRANITE REEF

ocT

~ 893.4

354.2

Date: 3/ 471994 Time: 9:15: 2 COE WATER

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

ocT

752.7
.0

354.2

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WiTH LOCAL INFL
RESERVOER EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1929

NOV DEC JAN FEB MAR  APR MAY JUN JUL AUG

909.6 904.9 924.3 946.T7 919.2 998.3 9644 911.0 B805.7 T762.4
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0

354.2 354.2 ‘354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 -0 .0 .0 .0 .0 .0 .0 N

.0 .0 1.5 .0 .0 .0 .0
.0 .0 .0 .0 0

o
0

29.8 39.8 35.5 13.9 945 178.2 132.3 &2.1 45.4 7T3.5
a .0 .0 .0 0 .0 .0 .0
0

.0 .0 .0 .0 .0 .0 .0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE ENELOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
URITS: 1,000 AC-FT
DATA YEAR: 1930

NOV DEC JAN FEB MAR APR MAY JUN JuL AUG

766.9 780.8 801.0 797.1 922.7 934.4 910.5 B21.1 736.0 686.2
.0 .0 .0 -0 .0 .0 .0 .0 .0 0
354.2 354.2 354.2 354.2 354.27 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 0 .0 .0 .0 .0 .0
.0 .0 .0 0 .0 0 0 .0 .0 .0
0 .0 0 .0 .0 0 0 .0 .0 i
420 29.2  26.2 42,1 441 69.2 26.T7 A .1 3.8
.0 .0 0 .Q .0 .0 .0 .0 .0 .0
0 .0 .0 .0 .0 .0 .0 .0 .0 .0

SEP

314
.0

354.2
.0

SEP

608.4
.0

354.2

TOTAL

31

354.2

.0

TOTAL

608.4

- 354.2
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Date: 3/ &4/1994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

Date: 3/ 4/1994 Time:

ROQSEVELT EOM
SPILL RELEASE

LOWER SALT EDM

SALT SPILLS AT ST MTH
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS & BARTLETT

SPILLS AT GRANITE REEF

9:15: 3 COE WATER CONTROL

oct NGV
575.4 598.6
.0 .0
354.2 354.2
.0 .0

.0 .0

A 0
45.3 59.4
.0 .0

0 .0

ocT NOV
752.5 807.7
.0 .0
354.2 354.2
.0 -0

.0 .0

.0 .0
20.9 40.2
0 -0

.0 .0

STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT

DATA YEAR: 1931

DEC
616.9
.0

354.2
.0

.0
.0

56.2

.0

JAN

629.1
.0

354.2
.0

FEB

825.2
.0

354.2
.0

MAR APR
878.5 912.2
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
138.7 106.4
.0 .0
.0 .0

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1932

BEC JAN FEB
911.7 976.4 1457.2
.0 .0 .0
354.2 354.2 354.2
-0 .0 .0
.0 .0 124.8

.0 .0 137.0
7.7 83.5 178.2
.0 .0 107.1

.0 .0 1071

MAY JUN
919.7 B867.5
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
6.8 A
.0 .0
.0 .0

9:15: 5 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH

MAR APR MAY JUN
1571.7 1571.7 1571.7 1546.7
27.4 98.1 .0 .0
372.8 372.8 372.8 354.2
21.2 51.0 .0 .0
124.8 124.8 T74.3 .0
222.6 37.3 .0 .0
178.2 178.2 178.2 151.4
178.3  19.4 .0 .0
199.5 T70.4 .0 .h

JuL AUG SEP

748.9 703.3 06B85.4
.0 .0 .0

354.2 354.2 354.2
.0 .0 .0
.0 .0 .0
.0 .0 .0
A0 419 56.2
.0 .0 .0
.0 .0 .0

LOCAL INFL

JUL AUG SEP

1450.6 13B3.4 1297.5
.0 .0 .0

354.2 354.2 354.2
.0 .0 .0
.0 .0 .0
.0 .0 .0

105.4 83.0 70.8
X 0 .0
.0 .0 .0

TOTAL

685.4

354.2
.0

.0
.0

56.2
.0

.0

TOTAL

1297.5
125.5

354.2
72.2

396.8

70.8
304.8

377.0
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Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIR
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

ocT NOV
1261.3 1272.6
9 .0
354.2 354.2
.0 .0

.0 .0
.0 .0
71.0 47.6
.0 .0
.0 .0

RESERVOIR EOM STORAGES & SPILLS
UNETS: 1,000 AC-FT
DATA YEAR: 1933

9:15: 6 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL IMFL

Date: 3/ &4/1994 Time: $:15: B COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

ROOSEVELT EOM
SPILL RELEASE

LOMER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRARITE REEF

ocr NOV
920.5 920.7
.0 .0
354.2 3542
.0 .0

.0 .0

.0 .0
2.4 16.8
.0 .G

.0 .0

DEC JAN FEB MAR APR  MAY  JUN  JUL  AUG  SEP
1270.6 1272.2 1284.4 1309.0 1269.6 1274.0 1228.8 1112.8 1018.6 940.8
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 ] .0 0 .0 .0
.0 .0 .0 .0 .0 0 .0 0 .0 .0
4.9 56.3 48,8 88.3 104.4 641 1 A a0 64
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0
0 .0 .0 .0 .0 .0 .0 0 .0 .0
RESERVOIR EOM STORAGES & SPILLS
UNITS; 1,000 AC-FT
DATA YEAR: 1934
DEC JAN FES MAR APR MAY JUN JUuL AUG SEP
919.0 918.6 934.1 879.1 799.0 721.5 &00.1 490.0 445.6 406.9
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0
356.2 354.2 356.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.0 0 .0 .0 .0 T ¢ ] .0 .G
.D .0 .0 .0 .0 .0 ] ] .0~ .0
23.4 316 1.8 7.7 15.3 A 1 1 21.1 25.8
.0 .0 .0 .0 .0 .0 .0 0 .0 .0
.0 .0 .0 .0 0 .0 0 .0 .0 .0

TOTAL

940.8

354.2

.0
.0

25.8
.0
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Date: 3/ 471994 Time: 9:15:10 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1935

oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP TOTAL

ROOSEVELT EOM 386.4 399.4 413.4 4BB.2 643.1 B36.7 9B7.6 997.3 972.2 BS61.3 B09.1 793.7 79L.7
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .8 .0 .0 .0 .0 .0
.LOUER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 -0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 0 21.5 B2.B  94.2 446 .0 0 .0 .0 .G
SPILL RELEASE .0 .0 .0 .0 0 .0 .0 .0 0 0 .0 .0 .0
BARTLETT EOM 27.1 26,3 281 82.9 160.4 160.4 178.2 178.2 147.2 122.9 122.3 93.6 93.6
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 -0 .0 00 .0 .0
SPILLS AT GRANITE REEF -0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

Date: 3/ 4/1994 Time: ©:15:11 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1936

ocT NOvV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP TOTAL

ROOSEVELT EOM 802.3 815.3 831.0 B845.2 980.6 1038.5 1193.7 1203.2 1116.8 991.1 902.t B837.6 83I7.6
SPILL RELEASE .0 .0 -0 -0 .0 .0 .0 -0 -0 .0 .0 .0 .0
LOWER SALT EOM 356.2 354.2 354.2 354.2 354.2 354.2 356.2 354.2 354.2 1354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1]
HORSESHOE EOM .0 .0 .0 .0 .0 .0 -0 .0 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 -0 .0 .0 .0 .0 .0
BARTLETT EOM ' 55.5 48.5 35.1 28.2 35.8 90.0 835 34.0 .1 .1 19.3 30.2 30.2
VERDE SPILLS & BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .6 .0 .0 .0 .0

Page 24




Date: 3/ 4/1994 Time: 9:15:13 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INELOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA VEAR: 1937

ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL

ROOSEVELT EOM B05.5 822.8 B24.7 B861.7 1193.6 1479.4 1571.7 1571.7 1543.7 1434.7 1328.9 1226.3 1226.3
SPILL RELEASE .0 .0 .0 .0 .0 .0 6.1 .0 .0 .0 .0 .0 6.1
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 372.8 372.8 354.2 354.2 354.2 3%4.2 354.2
SALT SPILLS AT ST MTH .0 .0 .0 .0 .0 .0 1.3 .0 .0 .0 .0 .0 1.3
HORSESHOE EOM .0 .0 .0 0 1248 124.8 124.8 75.8 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .8 76.2 180.9 7B.7 .0 .0 .0 .0 .0 335.8
BARTLEYT EOM 34.6 31.2  40.7 45.5 178.2 178.2 178.2 '178.2 153.3 106.8 79.1 70.5 70.5
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 45,1 121.3  16.5 .0 .0 .0 .0 ) .0 1829
SP1tLS AT GRANITE REEF .0 i .0 00 45.1 1213 7.8 .0 .0 .0 0 0 184.2

Date: 3/ 471994 Time: 9:15:14 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL i
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1938

ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL

ROOSEVELT EOM 1182.6 1191.5 1184.2 1175.8 1188.7 1266.0 1248.2 1211.7 1155.5 1043.4 962.5 916.8 916.8
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0
HORSESHOE EOM ‘ L .0 .0 .0 .0 .0 126.8 90.1 31.6 .0 .0 .0 .0 .0
SPILL RELEASE © .0 .0 .0 .0 .0 4.8 .0 .0 .0 .0 .0 .0 4.8
BARTLETT EOM 64.4 41,1 358 39.2 7.2 178.2 178.2 178.2 128.7 101.4 104.6 75.8 75.8
VERDE SPILLS @ BARTLETT .0 .0 0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANiTE REEF .0 <0 .0 .0 .0. 0 .0 .0 .0 .0 .0 .0 .0
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Date: 3/ &4/1994 Time: 9:15:16 COE WATER
ocy

RODSEVELT EOM 920.7
SPILL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MTN .0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM 30.0
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEF .0

pate: 3/ 471994 Time: 9:15:17 COE WATER

ocT

ROCSEVELT EOM 559.6
SPILL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MIN 0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM 54.6
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEF .0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL

NOV

927.9
.0

354.2
.0
.0
.0

17.5
.0

.0

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT

DATA YEAR: 1939
DEC JAN FEB MAR APR
922.4 938.2 926.8 941.8 1007.2
.0 .0 .0 .0 -0
354.2 354.2 354.2 354.2 354.2
.0 0 .0 .0 .0
.0 .0 .0 .0 .0
.0 .0 .0 .0 .0
30.5 22.6 34,1 81.2 503
.0 .0 .0 .0 .0
.0 .0 .0 .0 .0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH

NOV

571.3
.0

354.2
.0

oo

50.3
.0

.0

RESERVOIR EOM STORAGES & SPILLS
URITS: 1,000 AC-FT
DATA YEAR: 1940

DEC JAN FEB MAR APR
584.1 600.3 638.5 687.8 659.3
.0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0
.0 .0 .0 .0 -0
.0 .0 .0 .0 .0
40.0 38.7 52.9 .1 8.5
.0 .0 .0 .0 .0
0 .0 .0 .0 0

MAY JUN JUL ALG
977.2 855.5 T719.9 628.7
.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 .0 .0
.0 .0 .0 .0
.0 .0 .0 .0
4.2 A A4 114
.0 .0 .0 .0
.0 .0 .0 .0

LOCAL INFL

MAY JUN JUL AUG
609.1 S11.2 403.8 329.6
.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 .0 .0
.0 .0 .0 .0
.0 .0 .0 .0
A A A 147
.0 .0 .0 .0
.0 .0 .0 .0

SEP

552.2
.0

354.2
.0
.0
.0

90.3
.0

.0

SEP

294.5
.0

354.2
.0

26.3
0

.0

TOTAL

552.2
.0

354.2

.0
.0

90.3
.0

TOTAL

294.5
.0

354.2

26.3
.0
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I:;ate: 3/ 471994 Time: 9:15:19 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
: RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1941
ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL
ROOSEVELT EOM 300.1 330.3 585.5 855.2 1080.4 1571.7 1571.7 1571.7 1571.7 1507.2 1425.3 1344.8 1344.8
SPILL RELEASE b .0 .0 0 .0 145.2 312.0 238.4 19.0 .0 @ .0 7146
LOMER SALT EOM 356.2 354.2 354.2 354.2 354.2 372.8 372.8 372.8 372.8 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN o .0 0 .0 .0 133.9 286.8 170.9 .8 .0 .0 0 591.6
HORSESHOE EOM .0 0 45.1 123.7 124.8 124.8 124.8 124.8 27.1 ) 0 0 0
SPILL RELEASE o .0 @ .0 160.7 273.3 267.4 266 .0 .0 .0 6 728.0
BARTLETT EOM 65.5 77.8 160.4 160.4 178.2 178.2 178.2 178.2 178.2 158.8 137.3 137.0 137.0
VERDE SPILLS @ BARTLETT .0 .0 0 .0 146.2 252.1 245.7 19.1 0 .0 .0 .0 663.1
SPILLS AT GRANITE REEF .0 0 .0 .0 146.2 386.0 S$32.5 190.0 .0 .0 .0 .0 1254.7
Date: 3/ 4/1994 Time: 9:15:21 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
BATA YEAR: 1942

. OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL
ROOSEVELT EOM 1337.1 1341.8 1360.2 1415.2 1405.8 1404.5 1444.0 1442.5 1391.8 1278.0 1182.0 1084.3 1084.3
SPILL RELEASE 0 .0 0 .0 .0 .0 0 0 .0 .0 .0 .0 0
LOWER SALT EOM 354.2 354.2 354.2 354.2 356.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALY SPILLS AT ST MIN .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0
HORSESHOE EOM 0 .0 22.3 47.9 60.4 114.6 124.8  67.6 .0 .0 .0 .0 .0
SPILL RELEASE o .0 4 0 0 6 13 o 90 .8 . .0 1.3
BARTLETT EOM 151.4 163.8 160.4 160.4 160.4 160.4 178.2 178.2 7.3 ©9.1 76.2 68.6  68.6
VERDE SPILLS @ BARTLETT o0 0 0 .0 .0 4 .6 .0 6 .0 .0 -0
SPILLS AT GRANITE REEF i) .0 .G .0 .0 .0 0 Ri] .0 .0 .0 0 .0
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Date: 3/ 471994 Time: 9:15:22 COE WATER
ocT
ROOSEVELT EOM 1045.9
SPILL RELEASE .0
LOMER SALT EOM 354.2
SALT SPILLS AT ST MTN .0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM &6.1
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEF .0
Date: 37 471994 Time: 9:15:24 COE WATER
o]0}
ROOSEVELT EOM 907.9
SPILL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MTM .0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM 22.7
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEF .a

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT

DATA YEAR: 1943

NOV DEC JAN

FEB

MAR

1059.5 1061.8 1137.8 1198.7 1327.8 1331.6 1307.0 1251.5 1122.6 1027.0

.0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0
.0 .0 .0 .0 .0
.0 .0 .0 .0 .0
47.B  47.7 45.9 35.6 141.7
.0 .0 .0 .0 .0
.0 .0 -0 .0 .0

CONTROL STUDY:; 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT

DATA YEAR: 1944

0 .

NOV DEC JAR FEB
902.5 B895.2 909.6 948,
.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 .0 .0
.0 .0 .0 .0
.0 0 .0 .0
27.1 35,5 28.1 29.3
.0 .0 .0 .
0 .0 .0 .0

MAR

982.7
.0

APR  MAY  JUN QUL AUG
0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0
.0 .0 .0 .0 .0
.0 .0 .0 .0 .0
147.3  93.7 16.2 1 138
.0 .0 .0 .0 .0
.0 .0 .0 .0 .0
LOCAL INFL

APR  MAY  JUN  JUL  AUG
1021.9 1005.4 955.1 842.2 757.4
.0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0
70.7  31.9 .0 .0 .0
.0 .0 .0 .0 .0
178.2 178.2 136.2 113.0 91.8
.0 .0 .0 .0 .0
0 .0 .0 .0 .0

SEP

943.7
.0

354.2
0
.0
.0

171

SEP

700.8

TOTAL

943.7

354.2
.0

TOTAL

700.8

354.2
.0

.0

7.8
.0
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Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER, SALT EOM

SALT SPILLS AT ST MTN
HORSESHKOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRAMITE REEF

Date: 3/ 4/1994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

9:15:2%

COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1945

ocT Hov DEC JAN FER MAR APR MAY JUN Jui. ALIG SEP
7i4.6 729.2 726.0 747.3 TBA.S 852.6 971.6 9B7.B 938.5 B826.6 T43.0 675.4
0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0 -0 .0 .0 .0 .0
0 .0 .0 .a .0 0 375 .0 .0 -0 .0 .0
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
37.1 32,6 419 37.6  24.4 156.6 178.2 171.3 98.8 785 91.9 723
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

9:15:27 COE WATER

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT

DATA YEAR: 1946

ocy NOV DEC JANH FEB MAR APR MAY JUN JUL AUG SEP

688.0 £96.9 695.4 T14.3 728.2 680.4 629.2 583.4 S05.0 410.4 376.1 445.0
o .0 .o .0 o W w w w w o Tl

354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 356.2
0 .0 o 0 o o e e T e T T
4 .0 o w©° W0 w0 o © 0 0 .0 .0
0 98 ®© = .6 .0 w @ @ w0 9o

35.2 280 42.0 375 B 17.6 59.4 31.0 .1 3.4 20.4  31.1
o 0 o 0 0 w0 o o o T T T
4 0 © W0 .o .0 e .0 © .0 0 .0

TOTAL

675.4
.0

354.2
.0

TOTAL

445.0

3154.2
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Date: 37 471994 Time: 9:15:28 COE WATER

ocT
ROOSEVELT EOM 433.4
SPILL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MIN .0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM 3%.5
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEF .0
Date: 3/ 47199 Time: 9:15:30 COE WATER
ocT

ROOSEVELT EOM 253.0
SPILL RELEASE .0
LOMER SALT EOM 354.2
SALT SPILLS AT ST MIN .a
HORSESHOE EOM 0
SPILL RELEASE .0
BARTLETT EOM 28.6
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEf .0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-ET
DATA YEAR: 1947

NOV DEC JAN FEB MAR APR

471.0 520.0 S547.4 575.0 608.8 567.3
.0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2
.8 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0
45.4 58.4 65.5 50.7 A 2.5
.0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0

MAY

507.1
-0

354.2
.0

JUN

.0

354.2
.0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE IMFLOW WITH

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1948

NOV DEC JAN FEB MAR APR

269.2 294.0 313.2 337.4 413.0 582.7
.0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0
0 0 0 .0 .0 0
0 .0 0 .0 i} 0
- 29.0 33.7 39.8 39.4 52.9 B6.0
.0 .0 .0 .0 .0 .0
.0 0 0 .0 .0 .0

MAY

$55.6
.0

354.2

.0
.0

54.8

JUN

505.2
.0

354.2
.0

JuL AUG SEP

406.9 302.2 244.7 23%.6

.0 .0 .0

354.2 354.2 354.2

.0 .0 .0

.0 0 .0

.0 0 .0

1163 2406

.0 .0 0

.0 .0 -0
LOCAL INFL

JuL AUG SEP

408.3 337.6 27.7

-0 .0 0

354.2 354.2 354.2

-0 .0 .0

.0 .0 .0

-0 0 .0

8.0 19.5 7.7

-0 .0 .0

-0 0 0

TOTAL

231.6
.0

354.2
.0
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~Date: 37 4/1994 Time:

9:15: 1

COE WATER CONTROL STUDY:

1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNETS: 1,000 AC-fT

DATA YEAR: 1949

0CT MOV DEC  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  TOTAL
ROOSEVELT EOM 251.2 261.3 299.5 468.7 554.4 731.7 BS8.7 B79.8 844.2 755.8 713.9 654.8  654.8
SPILL RELEASE K1) .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 0
LOVER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 0 .0 0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 .0 0 44.2  B5.9 39.5 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 0 .0 .0 .0 .0 .0 0 .0 .0 .0
BARTLETT EOM 19.2 21.9 25.8 70.6 103.5 160.4 178.2 178.2 147.7 129.8 96.2 80.9  80.9
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

Date: 3/ 4/1994 Time: 9:15:33 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1950

OCT NOV  DEC AN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  TOTAL
ROOSEVELT EOM 665.4 676.0 691.4 T07.4 T34.2 773.5 723.3 661.4 553.9 456.8 392.5 346.1 346.1
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 0 .0 .0 0 .0 .0
LOWER SALT EOM 354.2 356.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 - 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .a .0 0 .0 .0 .0 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .8 .0 .0 0 0 0 .0 .0 .0 .0 .0
BARTLETT EOM 66.8 63.2 54.2 50.4 65.0 13.0 16.1 A .1 .15 15.0 15.6  15.6
VERDE SPILLS @ BARTLETT 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF 0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0
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pate: 3/ 471994 Time: 9:15:34 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1951

ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

ROOSEVELT EOM 328.9 335.9 341.0 353.1 36&64.7 374.7 346.2 314.3 241.3 159.2 233.1
" SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 3564.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 D
HORSESHOE EOM .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0
BARTLETT EOM " 16.5 16.3 22.3 28.3 23.6 1 4.6 6.2 .1 .1 70.4
VERDE SPILLS & BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 .0 0. .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

Date: 3/ 4/1994 Time: 9:15:36 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOLIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1952

ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG

ROOSEVELT EOM 210.6 224.5 321.3 B20.3 B868.4 1071.6 1380.2 1472.4 1446.8 1336.6 1245.1
" SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
LOVER SALT EOM 356.2 354.2 356.2 354.2 354.2 354.2 354.2 354.2 3564.2 354.2 354.2
SALT SPILLS AT ST MTN .0 0 .0 .0 0 .Q .0 .0 .0 .0 .0
HORSESHOE EOM 0 .0 4.9 124.8 124.8 124.B 124.8 68.8 .0 .0 .0
SPILL RELEASE o 8 .0 .0 2.7 741 135.7 .0 .0 .0 .0
BARTLETT EOM 62.1  66.0 160.4 177.6 178.2 178.2 178.2 178.2 164.0 91.2 66.3
VERDE SPILLS @ BARTLETT 8 0 .8 0 .0 45 8.8 .0 .0 .0 .0
SPILLS AT GRANITE REEF 0 .0 .0 .0 .0 425 8.8 .0 .0 .0 .0

SEP

202.5
.0

354.2
.0

SEP

1142.9
.0

354.2
.0
-0
.0

63.2
.0

0

TOTAL

202.5
.0

354.2
.0

TOTAL

1142.9

354.2
.0

212.5

63.2
132.3

132.3
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Date: 3/ 471994 Time: 9:15:38 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1953

oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP TOTAL

ROOSEVELT EOM 1097.1 1113.9 1113.9 1135.9 1148.4 1161.3 1096.2 1037.7 913.0 B09.6 706.4 614.2 614.2
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0
HORSESHOE EOM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 .G .0 .0 .0 .0 .0 .0 .0
BARTLETT EOM 58.6 44.3 4B.8 47.9 13,7 25.5 27.7 A A 70195 2200 22.0
VERDE SPILLS & BARTLETT .0 .0 .0 .0 .0 .0 .0 B .0 .0 .0 .0 .0
SPILLS AT GRAMITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0

Date: 3/ 471994 Time: 9:15:39 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
. RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1954

oCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL

ROOSEVELT EOM 573.6 580.6 570.7 566.7 575.2 667.8 676.3 639.0 $B82.7 485.7 437.1 379.5 379.5
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 356.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 000 .0 .0
SPILL RELEASE .0 0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0
BARTLETT EOM 23.2 147 212 28.6 A 1191 117.8 83.0 28.0 37.8 S0.3 S6.6  56.6
VERDE SPILLS & BARTLETT .0 .0 .0 .0 .0 0 .0 0 .0 0 0 0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
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Date: 3/ 471994 Time: ©:15:41 COE WATER
ocT
ROOSEVELT EOM 384.9
SPILL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MTN .0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM 31.0
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEF .0

Date: 3/ 471994 Time: 9:15:42 COE WATER

ocT
ROOSEVELT EOM 250.3
SPILL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MIN ]
HORSESHOE EOM - .0
SPILL RELEASE .0
BARTLETT EOM 39.4
VERDE SPILLS @ BARTLETT .0
SP{LLS AT GRANITE REEF .0

CONTROL STUDY:

NOv DEC
392.1 4021
.0 a
354.2 354.2
-0 .0
.0 .0
0 .0
30.3 2.7
.0 .0
.0 0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH

1095 SYSTEM & DEMAND/NCS/COE INFLOW WETH LOCAL LNEL
RESERVOIR EOM STORAGES & SPILLS
UR1TS: 1,000 AC-FT
DATA YEAR: 1955

JAN FEB
414.2 423.9
.0 .0
354.2 354.2
.0 .0

.0 ¢

.0 0
23.8 1.3
.0 0

.0 .0

MAR

3.3

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1956

NOV DEL
259.4 275.1
.0 .0
354.2 354.2
.0 0
.0 0
.0 0
38.6 423
.0 0
v .0

JAN FEB
291.3 318.8
.0 .0
354.2 354.2
.0 .0
-0 .0
.0 .0
47.7 41,2
0 .0
o .0

MAR

367.4

APR

357.5
.0

354.2
.0

10.2
.0

MAY

323.4
.0

354.2
.0

JUN JuL AUG
262.3 202.7 278.t
-0 .0 .0
354.2 354.2 354.2
.0 .0 .0
.0 0
.0 0
.1 13,1 60
.0 ] .
0 .0 .0
LOCAL INFL
JUN JuL AUG
244.1 167.3 116.5
.0 .0 .0
354.2 354.2 354.2
.0 .0 .0
-0 -0 .0
.0 .0 .0
.1 4.6 7.8
.0 .0 .0
-0 0 .0

SEP

244.0
.0

354.2
.0

SEP

76.6
.0

354.2

TOTAL

244.0
.0

354.2
.0

TOTAL

76.6
.0

354.2
.0

oo

o
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Date: 3/ 4/1994 Time: 9:15:44 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS 8 BARTLETT

SPILLS AT GRANITE REEF

Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS & BARTLETT

SPILLS AT GRANITE REEF

ocT

68.8
.0

354.2
.0

oo

oo

$9:15:45 COE WATER

oCY

175.9

354.2

RESERVOIR EOM STORAGES & SPILLS
’ UNITS: 1,000 AC-FT
DATA YEAR: 1957

NOV DEC JAN FEB MAR APR MAY

76.0 B84.8 200.1 281.6 337.2 322.7 298.7
.0 .0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0

Nt .0 00 405 26.5 .0 B

.0 .0 .0 .0 .0 .0 .0
2.0 5.2 85.5 160.4 160.4 176.1 155.0

0 .0 0 .0 .0 .0 0

] 0 0 .0 .0 .0 ]

354.2

JUN
259.5
.0
.0
.0
.0

113.0
.0

.0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1958

NOV DEC JAN FEB MAR APR MAY JUN
204.0 221.2 234.3 286.9 S44.6 756.3 784.B 692.1
0 0 w8 w0 4o a4 o o
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
e 0 .8 w0 o o 0 o
0 .0 .0 .0 88.0 112.8 96.6 78.0
o o © o .0 .w .0 .0
9.2 95.1 96.3 124.5 160.4 178.2 178.2 178.2
L o o .0 .0 . 8 0
0 .0 .0 .0 0.0 .0 .0

JuL AUG SEP
166.1 174.6 161.0
.0 .0 .0
354.2 354.2 354.2
.0 .0 .0
.0 .0 .0
.0 .0 .0
114.7 103.7 71.5
.0 .0 0
.0 .0 .0
LOCAL INFL
Jut AUG SEP
653.5 618.7 3593.3
.0 .0 .0
354.2 354.2 35%4.2
.0 .0 .0
.0 -0 .0
.0 .0 .0
154.7 98.9 101.3
.0 .0 .0
.0 .0 .0

TOTAL

161.0
.0

354.2
.0

TOTAL

593.3
.0

354.2
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Date: 3/ 471994 Time: ©:15:47 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
: RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1959

ocT NOV DEC JAN FEB MAR APR MAY JUR JuL AUG

ROOSEVELT EOM 636.5 650.0 664.1 676.5 689.1 626.2 555.8 503.3 418.9 330.2 350.6
SPILL RELEASE .0 -0 .0 .0 .0 -0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 -0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0
BARTLETT EOM 69.4 6&5.6 535 449 238 366 38,2 122 A 6.0 33.3
VERDE SPILLS & BARTLETT .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0
SPILLS AT GRANIYE REEF .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0

Date: 3/ 471994 Time: 9:15:48 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AG-FT
DATA YEAR: 1960

ocr NOV DEC JAN FEB MAR APR MAY JUN JUL AUG

ROOSEVELT EOM 337.3 429.2 673.9 910.5 984.0 1210.6 1260.1 1241.4 1191.4 1073.1 962.6

SPILL RELEASE o .0 o .0 0 .0 0 0 w0 .0 .0

LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2

SALT SPILLS AT SY MTN Ri) .0 .0 .0 .a .0 .0 0 0 .0 N1

- HORSESHOE EOM o .0 .0 19.2 15.6 78.8 43.5 o 0 .0 .0
SPILL RELEASE 0 .0 0 0 0 .0 .0 0o .0 0 .0

BARTLETT £OM 64.7 T0.7 139.4 160.4 160.4 160.4 178.2 167.8 B8B.6 63.8 63.8

VERDE SPILLS & BARTLETT .0 g .0 0 .0 .0 .0 )] .0 .0 .0

SPILLS AT GRAWITE REEF .0 0 .0 .0 .0 .0 .0 .0 .6 .0 .0

SEP

303.4
.0

354.2
.c

SEP

870.4
.0

354.2
.0

v .
[ =2 =)

TOTAL

303.4

354.2

TOTAL

870.4
0
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bate: 3/ 471994 Time: 9:15:50 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
: RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1961

ocT HOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP TOTAL

ROOSEVELT EOM 881.7 B892.3 882.7 B877.9 885.5 B27.4 772.8 T14.4 605.4 498.1 439.8 402.3  402.3
SPILL RELEASE .0 .0 .0 .0 .0 .0 .Q .0 .0 .0 .0 .0 .0

LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

HORSESHOE EOM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 .0 -0 .0 .0 .0 .0 .0 .0

BARTLETT EOM 30.4 20.6 24.6 30.4 A 6.5 24.2 -1 A A 8.8 2.7 21.7
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

o

Date: 3/ 4&4/1994 Time: 9:15:5% COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1962

ocT NOV - DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL

ROOSEVELT EOM 381.4 397.5 429.2 511.5 &54.6 795.0 1001.4 1017.4 967.0 B838.6 733.0 654.6 654.6
SPILL RELEASE .0 .0 -0 .0 .0 -9 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 00 .0 .0 .0 0 .0 0 .0 0 -0
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0
BARTLETT EOM : 22.7 20.4 305 39.1 10B.4 106.2 114.1  65.5 A .1 . 2.6 2.6
VERDE SPILLS o BARTLETT .0 0 .0 0 .0 .0 .0 .0 .0 0 .0 .0 0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0 Q .0
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Date: 3/ 471994 Time: 9:15:53

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

.BARTLETT EOM
VERDE SPILLS @ GARTLETT

SPILLS AT GRANITE REEF

Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

 BARTLETT EOM

VERDE $PILLS @ BARTLETT

SPILLS AT GRANITE REEF

9:15:54

COE WATER

OoCT

627.9
.0

354.2
0

.0

.0
6.0

.0

COE WATER

ocy

434.7

354.2
.0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH
RESERVOIR EOM STORAGES & SPILLS

UNITS: 1,000 AC-FT

PATA YEAR: 1963

NOV

629.7

354.2
.0

own oo

.0

DEC

624.4

356.2
.0

.0

16.7

.0

JAN

626.4
.0

354.2
.0

.o
oo

o ow

FEB

670.8
.0

354.2
.0
.0
.0

30.9
.0

.0

MAR APR MAY JUN

643.9 614.6 573.0 473.1
.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 .0 .0
.0 .0 .0 .0
.0 .0 .0 .0
36.3 36.9 5.5 A
.0 .0 .0 .0
.0 .0 .0 .0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH
RESERVOIR EOM STORAGES & SPILLS

UNITS: 1,000 AC-FT

DATA YEAR: 1964

NOV

453.9
.0

354.2
.0

DEC JAN FEB  MAR  APR  MAY  JUN
467.9 479.3 4BB.9 452.3 462.4 427.4 374.2
.0 .0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0 .0
26.2 26.5 11.5 23.3 82.7 68.4 34.1
0 .0 .0 .0 .0 .0 .0
.0 .0 .0 0 .0 .0 .0

LOCAL INFL

JuL AUG
376.4 413.6
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
1 4400
.0 .0
.0 .0
LOCAL INFL
JuL AUG
299.5 269.5
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
34.5 B4.7
.0 0
.0 .0

SEP

416.3
.0

354.2
.0

SEP

277.5
.0

354.2
.0

TOTAL

416.3
.0

354.2
0
.0
.0

60.6
0

.0

TOTAL

277.5
.0

354.2

Page 38




Date: 3/ 4/1994 Time: 9:15:56 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
) UNITS: 1,000 AC-FT
DATA YEAR: 1965

ocT NGOV DEC JAN FEB MAR APR MAY JUN UL AUG SEP

ROOSEVELY EOM l 293.9 305.1 320.2 482.7 582.5 725.8 926.6 9Q41.7 B861.2 835.2 B18.6 T59.1
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 o .0 .0 6.6 50.7 124.8 105.4 80.6 .0 Nt .0
SPILL RELEASE .0 0 .0 .0 .0 0 15606 .0 .0 .0 .0 .0
BARTLETT EOM 2.2 48.9 46.9 136.4 160.4 160.4 178.2 178.2 178.2 163.6 97.5 B4.4
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 .0 .0 106.3 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 0 .0 106.3 .0 .0 .0 .0 .0

Date: 3/ 4/1994 Time: 9:15:57 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNTTS: 1,000 AC-FT
DATA YEAR: 1966

ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

ROOSEVELT EOM 764.5 B02.9 1376.6 14BB.0 1533.9 1571.7 1571.7 1571.7 1528.3 1412.4 1320.2 1241.1
SPILL RELEASE _ © .8 .0 .0 .0 4.1 526 .0 0 o .6 .0
LOWER SALT EOM 356.2 354.2 354.2 354.2 354.2 372.8 372.8 364.5 354.2 356.2 354.2 354.2
SALT SPILLS AT ST MIN .0 0 .0 .0 0 434 0 .0 0 o .0 .0
HORSESHOE EOM .0 .6 124.8 124.8 110.4 124.8 124.8 59.7 .0 6 .0 .0
SPILL RELEASE .0 ,0 80.0 58.3 .0 69.1 L.9 .0 .0 0 .0 .0
BARTLETT EOM 43.0 109.7 178.2 178.2 160.4 178.2 178.2 178.2 135.6 B4.0 65.7 61.2
VERDE SPILLS @ BARTLETT B .0 S9.4 41.2 0 40.5 s 0 .0 .0 0 .0
SPILLS AT GRANITE REEF .0 0 59.4  41.2 .0 83.9 .0 .0 .0 .0 .0 .0

TOTAL

759.1
.0

354.2

156.6

84.4
106.3

106.3

TOTAL

1241.1
126.7

354.2
43.4
.0
212.3

61.2
141.1

184.5
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Date: 3/ 4/1994 Time: ©:15:59 COE WATER

ocT
ROOSEVELT EOM 1200.8
SPELL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MTN .0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM 57.9
VERDE SPILLS & BARTLETT .0
SPILLS AT GRANITE REEF .0

Date: 3/ 471994 Time: 9:16: 1 COE WATER

ocT
ROOSEVELT EOM 809.3
SPILL RELEASE .0
LOWER SALT EOM 354.2
SALT SPILLS AT ST MIN .0
HORSESHOE EOM .0
SPILL RELEASE .0
BARTLETT EOM. o 8.2 -
VERDE SPILLS @ BARTLETT .0
SPILLS AT GRANITE REEF .0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNETS: 1,000 AC-FT
DATA YEAR: 1967

JUN

JuL

NOV DEC JAN FEB MAR APR MAY
1212.8 1236.5 1251.2 1260.9 1205.4 1165.8 1112.9 1049.0 930.5
.0 .0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 1354.2
.0 .0 -0 -0 .0 .0 -0
.0 438 335 N .0 .0 .0
.0 .0 .0 .0 .0 .0 .0
37.9 160.4 160.4 160.4 154.7 115.7 66.5
.0 .0 .0 0 .0 .0 .0
.0 .0 .0 .0 -0 .0 .0

.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
A A
.0 .0
.0 .0

AUG

201.1
.0

354.2
.0

CONTROL STUDY: 1995 SYSTEM & DEMANOD/NCS/COE INFLOM WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1968

NOV DEC JAN FEB MAR
806.8 911.2 1093.6 1328.5 1462.3
.0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 -0

.0 .0 .0 75.3 124.8

.0 .0 .0 .0 2.4
22.0 77.9 131.9 160.4 178.2
.0 .0 .0 .0 .0

.0 .0 .0 .0 .0

APR MAY JUN JuL AUG
1540.7 1565.7 1524.7 1416.2 1343.6
.0 .0 - .0 .0
354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0
124.8 681 .0 .0 .0
25.6 .0 .0 .0 .0
178.2 178.2 -147.7 99.7 B85.8-
.0 .0 .0 .0 .0

.0 .0 -0 0 .0

SEP

844.4
.0

354.2

SEP

1240.6
.0

354.2
N

T
oo (=~

o

TOTAL

844.4

TOTAL

1240.6
.0

" 354.2

.0

28.0

7.0
.0

.0
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Date: 3/ 471994 Time: ©:16: 2 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1969

ocT HOV DEC JAN FEB MAR APR. HAY JUN JuL AUG SEP TOTAL

ROOSEVELT EOM 1199.8 1210.8 1204.8 1308.9 1315.3 1324.2 1372.5 1377.2'1328.3 1215.7 1116.9 1087.3 1087.3
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 3%4.2 354.2 354.2 3542
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 g .00 339 47.8 124.8 124.8 65.8 .0 -0 .0 .0 .0
SPILL RELEASE .0 0 .0 .0 .0 36,6 42.4 .0 .0 .0 0 -0 7.1
BARTLETT EOM 73.5 54.3  51.4 160.4 160.4 178.2 178.2 178.2 157.7 126.9 120.9 79.8 9.8
VERDE SPILLS & BARTLETT .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0
SPILLS AT GRANITE REEF .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .8 .0

Date: 3/ 471994 Time: 9:16: 4 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVCGIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1970

ocY NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP TOTAL

ROOSEVELT EOM 1096.9 1114.3 1110.3 1107.8 1120.1 1082.4 1040.4 1021.5 910.3 786.5 694.1 691.8 691.8
SPILL RELEASE - o6 .0 .o .0 .0 0 0 0 .0 0 .0 -0
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 - 354.2
SALT SPILLS AT ST MIN .0 .0 .0 .0 .0 .0 R .0 .0 .0 .0 R .0
HORSESHOE EOM .0 0 .0 .0 0o .0 .0 .0 0 .0 .0 0 0
SPILL RELEASE 0 0 .0 .0 ¢ .0 0 o o o6 .6 .0 0
BARTLETT EOM 32,4 233 26.9 34.7 9 47.1 S6.7 1.3 A 1 11.1 5.0 5.0
VERDE SPELLS @ BARTLETT .0 .0 .0 .0 0 1] g .0 .0 1] 0 ¢
SPILLS AT GRANITE REEF .6 4 .0 .0 0 0 0 0 .8 0 .0 0 0
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Date: 3/ 471994 Time: 9:16: 5 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVQIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT

DATA YEAR: 1971

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

Date: 37 4/1994 Time: 9:16: 7 COE WATER

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM
SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM

VERDE SPELLS & BARTLEYT

SPILLS AT GRANITE REEF

704.5 T14.1 742.5 755.3

354.2 354.2 354.2

520.6 633.8 679.6

354.2 354.2 354.2

MAR

693.9
.0

354.2
.0

.0

24.2
.0

.0

MAR

699.4 728.8

.0

354.2
.0

APR

623.5
-0

354.2
-0
.0
.0

27.8
.0

.0

APR

6856.9
.0

354.2
.0

MAY JuL

576.0 491.7 3I91.0
.0 .0
354.2 354.2 354.2
.a .0

.0 .0 .0

.0 .0 .0
13.8 A
.0 .0

.0 .0

MAY JuL
634.8 528.6 405.7
-0 .0
354.2 354.2 354.2
-0 .0
0 .0
.0 .0
6.1 .1
.0 .0
.0 .0

AUG

371
.0

354.2
.0
.0
.0

20.5
.G

.0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT

DATA YEAR: 1972

AUG

307.2
.0

354.2
-0
.0
.0

7.2
.0

.0
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Date: 3/ 4/1994 Time:

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1973

oct NOV DEC JAN FEB MAR APR MAY JUN

ROOSEVELT EOM

9:16: B COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/MCS/COE INFLOW WITH LOCAL [NFL

JuL AUG -

SEP TOTAL

583.4 687.9 826.8 905.2 1124.5 1571.7 1571.7 15747 1571.7 1499.4 1401.0 1296.0 1296.0
.0

SPILL RELEASE .0 .0 .0 .0 6.9 380.8 344.8 16.2 .0 .0 .0 T48.8
LOWER SALT EOM 354.2 354.2 354.2 354.2 354.2 372.8 372.8 372.8 372.8 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIK .0 .0 .0 .0 .0 5.7 350.2 271.1 .0 .0 .0 .0 627.0
HORSESHOE EOM 99.6 124.8 124.8 124.8 124.8 124.8 124.8 124.8 27.7 .0 .0 .0 .0
SPILL RELEASE ' 0 264 BB.5 221 7.4 201.0 317.6 5.9 .0 .0 .0 .0 706.8
BARTLETT EOM 178.2 178.2 178.2 178.2 178.2 178.2 178.2 178.2 178.2 157.1 132.2 121.5 121.5
VERDE SPILLS @ BARTLETT 0 131 54,6 11.7  4B.8B 164.4 292.1 4.6 .0 .0 .0 .0 589.4
SPILLS AT GRANITE REEF 0 131 S4.6 11.7  4B.B 170.1 642.3 275.7 .0 .0 .0 .0 1216.4

Date: 3/ 4/1994 Time: 9:16:10 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1974

ot NOV  DEC  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  TOTAL
ROOSEVELT EOM 1251.7 1264.0 1257.9 1268.3 1262.2 1226.0 1200.1 1150.7 1017.8 885.7 785.3 695.1  695.1
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
LOWER SALT EOM 354.2 3564.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0
HORSESHOE EOM .0 .0 .0 .0 .0 .0 .0 .0 .6 6 .0 .0 0
SPILL RELEASE .0 .0 .0 .0 .0 .0 .0 N i) .0 .0 .0 .0
BARTLETT EOM 4.8 94.9 91.5 103.3 84.1 86.7 44.9 A A A 2.4 3.7 3.7
VERDE SPILLS @ BARTLETE .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0
SPILLS AT GRANITE REEF .6 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 0 .0
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Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLEYT EOM
VERDE SPILLS 3@ BARTLETT

SPILLS AT GRANITE REEF

Date: 3/ 471994 Time:

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EDM

SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS & BARTLETT

SPILLS AT GRAMITE REEF

9:16:

9:16:13

COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL ENFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT

ocT

685.0
.0

354.2
.0

8.0
.0

.0

COE WATER

ocr

639.2

354.2
.0

DATA YEAR:

ROV DEC JAN FEB

T04.4 699.5 T14.7 707.6
.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 .0 .8

.0 .0 .0 .0

.0 0 .0 .0
22.9 3.5 24,0 32.4
.0 .0 .0 .0

.0 .0 .0 .0

1975

MAR

785.1
.0

354.2

APR

941.6
.0

354.2
.0

.0
117.1

.0

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1976

NOV DEC JAN FEB

637.0 633.9 632.0 760.0
.0 .0 .0 .0
354.2 354.2 354.2 354.2
.0 .0 -0 .0

.0 .0 .0 .0

.0 .0 .0 .0
1.0 19.8 27.2 156.4
.0 .0 .0 .0

.0 .0 .0 .0

MAR

800.3
.0

354.2
.0

APR

830.1
.0

354.2
.0
.0
.0

138.2
.0

.0

MAY

996.6
.0

354.2
.0

5

.0

MAY

828.0
0

354.2

.0

100.0
0

.0

JUN

9606.7
.0

354.2
.0
.0
.0

6.5
.0

.0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH

JUN

777.9

JuUL AUG
B49.6 7431
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
A .3
.0 .0
0 .0
LOCAL INFL
JuL AUG
674.1 58B3.8
.0 .0
354.2 354.2
.0 .0
.0 .0
.0 .0
31.2 32.4
.0 .0
.0 .0

SEP

&672.3
.0

354.2
.0
.0
.0

3.3
.0

.0

TOTAL

672.3
.0

354.2

TOTAL

511.8
.0

354.2
.0
.0
.0

39.6

.0
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Date: 37 471994 Time: 9:16:15 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

ROOSEVELY EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1977
0cT NOV DEC JAH FEB MAR APR MAY JUN JuL AUG SEP

483.9 494.0 S05.5 521.8 534.4 501.4 490.3 451.7 381.5 306.1 263.3 232.9

.0 .0 .0 .0 .0 .0 .0 .0 .0 .G .0 .0
54,2 354.2 354.2 3%4.2 354.2 354.2 356.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
a .0 0 0 .0 0 0 1 i 0
.0 o .0 .0 .0 .0 .0 .0 .0 0 0 0
46.64 433 345 3.9 3.3 9.3 151 9.0 .1 A 7.3 1.7
.0 .0 .0 Q .0 .0 0 .0 .6 .0 0 o
0 .0 0 ] .0 .0 0 0 .0 0 o 0

Date: 3/ 4/1994 Time: 9:16:16 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MTIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM

VERDE SPILLS & BARTLETT

SPILLS AT GRANITE REEF

RESERVOIR £OM STYORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1978
0CY NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

223.1 234.8 245.7 2B85.9 455.8 1417.4 1564.9 1568.5 1518.4 1402.8 1303.4 1197.5

.0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

.0 .0 .0 .0 .0 124.8 120.7 59.0 .6 .0 .0 .0

0 .0 .0 .0 .0 477.8 .0 .0 .0 .0 .0 .0
19.6 18.2 18.9 49.0 150.3 178.2 178.2 178.2 136.4 84.4 61.1 51.9
.0 .0 0 .0 . .0 437.0 .0 .0 .0 .0 .0 0

0 Q.0 .0 .0 437.0 .0 .0 .0 0 .0 0

TOTAL

232.9
.0

354.2
.0

TOTAL

1197.5
.0

354.2

477.8

51.9
437.0

437.0

. J
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Date: 3/ 471994 Time: 9:16:18 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS

UNITS: 1,000 AC-FT

DATA YEAR: 1979
0ocT NOV DEC JAN - FEB MAR APR MAY JUN JUL AUG SEP TOTAL
ROOSEVELT EOM 1154.1 1307.0 15717 1S7T1.7 A571.7 1571.7 15717 1571.7 1571.7 1488.3 1392.8 1289.6 1289.6
SPILL RELEASE .0 .0 187.2 318.3 237.8 349.2 322.7 V3.7 13.1 .0 .0 .0 1501.9
LOWER SALT EOM 354.2 354.2 372.8 372.8 372.8 372.8 372.8 372.8 372.8 354.2 354.2 354.2 354.2
SALT SPEILLS AT ST MTN .0 .0 170.9 305.3 209.5 313.3 271.2 3.5 -0 0 .0 .0 1273.8
HORSESHOE EOM .0 .0 124.8 124.8 124.8 124.8 124.8B 126.8 26.1 .0 .0 .0 .0
SPILL RELEASE .0 .0 80.3 131.8 32.9 232.0 107.5 3.4 .0 .0 .0 .0 589.8
BARTLETT EOM 45.8 97.3 178.2 178.2 178.2 178.2 178.2 178.2 178.2 152.5 132.¢ 121.3 121.3
VERDE SPILLS & BARTLETT .0 0 734 127.2 28,9 215.9 903 .3 .0 .0 .0 0 536.0
SPILLS AT GRAN1TE REEF 0 0 2663 432.5 238.4 529.2 361.6 3.8 .0 .0 .0 .0 1809.8
Date: 3/ 4/1994 Time: 9:16:19 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UKITS: 1,000 AC-FT
DATA YEAR: 1980
ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP TOTAL
RODSEVELT EOM 12471 1262.3 1258.2 1450.0 1571.7 1571.7 1571.7 15?1.7 1571.7 1474.7 1388.0 1291.7 1291.7
SPILL RELEASE .0 .0 .0 0 632.6 145.6 151.B  61.4 .0 .0 .0 0 9915
LOWER SALT EOM 354.2 354.2 354.2 354.2 372.8 372.8 372.8 372.8 359.8 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN .0 .0 .0 0 616.3 16.1 107.8 .0 . .0 .0 .0 B40.2
HORSESHOE EOM .0 .0 .0 B7.0 124.8 124.8 124.8 124.8 25.1 -0 .0 .0 -0
SPILL RELEASE .0 .0 .0 .0 595.5 152.5 B6.0 6.7 .0 .0 .0 .0 840.7
BARTLETT EOM 116.2 98.0 7.7 160.4 178B.2 178.2 178.2 178.2 178.2 159.6 133.8 125.5 125.5
VERDE SPILLS & BARTLETT .0 .0 .0 -0 &04.5 123.2 61.1 .0 -0 .0 .0 .0 788.8
SPILLS AT GRANITE REEF .a .0 .0 .0 1220.8 239.3 148.9 .0 .0 0 0 .0 1629.0
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Date: 37 471994 Time: 9:16:21

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPILLS AT ST MIN
HORSESHOE EOM

-SPTLL RELEASE

BARTLETT EOM
VERDE SPILLS @ BARTLETT

SPELLS AT GRANITE REEF

ocT

1256.4
.a

354.2
.0

Date: 3/ 471994 Time: 9:16:23 COE WATER

ROOSEVELT EOM
SPILL RELEASE

LOWER SALT EOM

SALT SPELLS AT ST MTN
HORSESHOE EOM

SPILL RELEASE

BARTLETT EOM
“VERDE SPILLS @ BARTLETT

SPILLS AT GRANITE REEF

ocy

821.9

354.2
.0

COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM WITH LOCAL INFL

RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1981
NOV  DEC  JAN  FEB MAR  APR  MAY  JUK  JUL  AUG  SEP  TOTAL

1278.4 1277.3 1272.8 1264.3 1241.0 1266.7 1240.9 1146.8 1017.9 921.4 B836.3 B36.3

.0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0 -0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
99.5 97.4 109.2 101.5 111.0 83.4 33.9 A A 3.6 9.1 2.1
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1982

NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP TOTAL

837.6 834.0 891.6 1015.2 1255.8 1329.1 1346.8 1303.3 1189.9 1097.5 1069.7 1069.7

.0 .0 .0 .0 0 .0 0 .0 .0 .0 .0 .0
354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 o
.0 .0 .0 .0 126.8 111.1 60.0 0 0 .0 .0 .0
.0 .0 .0 .0 21.5 .0 .0 .0 0 L0 0 215
23.5 . 34.6 42.6 122.7 178.2 178.2 178.2 153.4 124.1 122.2 77.9 17.9
.0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0
.0 .0 .0 .0 0 .0 .0 .0 R .0 .0
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Date: 3/ 4/1994 Time: 9:16:37 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOM MITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1991

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP TOTAL

ROOSEVELT EOM 307.4 326.9 404.6 539.6 583.0 1154.8 1357.7 1401.2 1368.1 1254.5 1151.5 1062.9 1062.9
SPILL RELEASE .0 .0 .0 .0 .0 .c .0 .0 .0 .0 .0 .0 .0
LOMER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MIN .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
HORSESHOE EOM .0 .0 .0 0 .0 67.0 122.3 S8.7 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 o .0
BARTLETT EOM ‘ 30.2 28.5 30.0 49.2 39.6 160.4 178.2 178.2 137.4 89.4 69.6 &8.1  68.1
VERDE SPILLS & BARTLETT .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
SPILLS AT GRANITE REEF .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

Date: 3/ 4/1994 Time: 9:16:39 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE INFLOW WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1992

oct. NOV DEC, = JAN FEB  MAR APR MAY JUN Jui AUG SEP JOTAL

ROOSEVELT EOM .. 1019.9 1035.9 1072.6 1152.7 1323.9 14831 1571.7 1571.7 1571.7 1463.7 1465.6 1377.8 1377.8
SPILL RELEASE .0 .0 .0 .0 0 .0 .0 . .0 .. 86 . .0 .0 .0 -..0
LOMER SALT EOM 354.2 354.2 354.2 354.2 354.2 354.2 366.5 372.8 355.5 354.2 354.2 354.2 354.2
SALT SPILLS AT ST MTN .0 .0 .0 .0 .0 .G .0 .0 .0 0 .0 .0 .0
HORSESHOE ECOM .0 .0 .0 .0 1.4 124.8 1264.8 91.3 .0 .0 .0 .0 .0
SPILL RELEASE .0 .0 .0 .0 .0 B5.1 43.6 .0 .0 .0 .0 .0 128.8
BARTLETT EOM 67.2 ST.1 7.8 92.9 16D.4 178.2 178.2 178.2 173.6 126.0 162.2 157.0 157.0
VERDE SPILLS @ BARTLETT .0 .0 .0 .0 0 24.6 .0 .0, . .p .0 .0 .0 24.6
SPILLS AT GRANITE REEF .0 .0 .0 .0 0 246 . 0 .0 .0 .0 .0 .0 24.6

o
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Date: 3/ 4/199% Time:

ROOSEVELT EOM
“SPILL RELEASE

LOWER SALT EOM
SALT SPILLS AT ST MIN
HORSESHOE EOM

SPILL RELEASE

BARTLETT ECM _
VERDE SPILLS @ BARTLE

SPILLS AT GRANITE REEF

]

9:16:40 COE WATER CONTROL STUDY: 1995 SYSTEM & DEMAND/NCS/COE IRFLOM WITH LOCAL INFL
RESERVOIR EOM STORAGES & SPILLS
UNITS: 1,000 AC-FT
DATA YEAR: 1993

oct NOV DEC JAN

FEB

MAR .

1325.3 1325.6 1473.1 1571.7 1571.7 1571.7

0 .0 .0 1033.3 582.0 287.1 210.0 26.7. .0 .0 .0 .0
354.2 354.2 354.2 372.8 372.8 372.8 372.8 372.8 354.2 354.2 354.2 354.2°

0 .0 l01022.2 563.3 247.7 151.8 .0 .0 .0 .0 .0

.0 .0 50.8 124.8 124.8 126.8 124.8 124.8, 26.7 .0 .0 .00

0 0 L0 6394 420.3 152.5 365 L% .00 0. . .8+ .0

162.8 154.6 160.4 178.2 178.2 178.2 178.2 173.2 178.2. 149.9 126.0 121.0

1 .0 @ .0 662.6 406.8 133.3 264 - 8 ~ .0 . .0 .0 .0
0 .0 otess7 970.2 3810 1781 ¢ .0 .0 .0 .0

APR

MAY JUN Jut AUG

SEP

1571.7 1571.7 1566.1 1457,1-1360.2 1272.9

TOTAL

1272.9
21391

354.2
1985.0

0

1250. 1

121.60.
1229.0°

3244.0
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